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INTRODUCTION

The Delta Levees and Channel Management Technical
Advisory Committee (TAC) was created to assist the Water
Policy council and the Bay-Delta Oversight Council (BDOC) in
developing a comprehensive program that will improve the
levees and channels within the Sacramento-San Joaquin Delta.
BDOC established a set of objectives for the Delta levees and

- channels TAC which guided our efforts.

During the past 5 months, the TAC has met 16 times with good
participation from its 13 well-qualified members. The TAC has
determined that there are many problems with the current
system for maintaining levees and channels. It was the
~consensus of the TAC that levees, channels, and habitat could be
improved and maintained to reasonable standards if there was
sufficient funding. The principal problems involved funding and
regulatory issues rather than technological ones. In the past, the
ability to maintain and improve the levee and channel system
has been beyond the financial resources of the individual island |
reclamation districts. However, the beneficiaries of the levee
and channel system extend beyond the mostly agncultural
-interests on the individual islands. o

Consistent with the direction that “all options are on the table,”
the TAC developed one unconstrained vision of the future. This
vision consisted of a regional plan of protection for maintaining

~ levees and channels in the Delta. The plan of protection would
require a management agency which would collect funds from .
all of the beneficiaries, prioritize needs, and’ allocate fundsto = . .~
improve and maintain a Delta levee and channel system o j‘__ ‘

There were attempts to develop specific proposals for every
levee in the Delta. However, this was an impossible charge for
the Levees and Channels TAC because levees are not in

themselves a specific benefit. W&ﬂmﬂ
] ific benefits fo. F L rioas

: : i
Wlthout first identifying the needs and locations of benefits
which need to be either protected or provided for, and .
prioritizing these benefits, specific proposals for levee and
channel improvements could not be fully developed. Another
problem was that levee materials, foundation conditions,
geometry’s, and channel configurations are extremely variable
within the Delta. Levee and channel improvements need to be
developed on a site specific basis and the mformauon necessary
to do this is not currently available.

- In light of the above constraints and the vision established for
the future, the TAC decided that it could best meet the objectives
established by the Council by outlining different types of
management plans that could implement a plan of protection for

Delta Levees and Channels TAC Page ]l
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the Delta. The TAC focused on developing the tools necessary
to make the plan of protection vision a reality. These tools
include: 1) basic tenets and assumptions; 2) criteria for the .
evaluation of alternative plans; 3) examples of levee and channel
improvements; and 4) a management framework with options
for each management element in the plan of protection.

Besides significant internal discussion, the TAC has used a

" number of other techniques to aid in the development of these

- products. The TAC formed three subcommittees — levee
design, levee habitat and recreation, and beneficiaries and cost
sharing. We also held a joint meeting with the wildlife TAC to
better understand their concerns. Furthermore, presentations on
various Delta issues were made to the TAC.

The intent of this report is to provide a foundation from which
future efforts can build a detailed and comprehensive plan of
protection for the Delta’s levees and channels. Given the
diverse talent which was assembled for this BDOC TAC, this
initial scoping should greatly aid in the focusing of future long
term planning. :

Page 2 Delta Levees and Channels TAC
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OBJECTIVES, (GOALS, Basic
TENETS AND ASSUMPTIONS

BDOC directed the TAC’s work by providing general and
spemﬁc objectives. These objectives are:

GENERAL OBJECTIVE N
Improve and maintain a Delta levee and channel system to
sustain associated multiple uses. .

SPECIFIC OBJECTIVES

Improve the condition and adequacy of Delta levees and
channels through physical modification and management

. approaches that are flexible, effective, economical and

. venwronmentally sound

o C_Qm\_qg_l\_lg_;; Measures to reduce ﬂood stages as well as potential

changes in levee and channel configuration will be considered.

~‘Decrease the potential for catastrophic effects from
».earthquake damage to a Delta levee and channel system

W Cgmgg_limg Acmevement of this objective may include physical

. measures as well as contmgency plans for restoration.

Develop a unified approach with federal, State, regional, and

local agencies to manage the multitude of issues that affect a
Delta Levee and channel system.

Council Note: Unified plannmg will address subsxdence, habitat values,
managing flood stages, etc.

The TAC used BDOC’s objectives to create goals and basic
tenets and assumptions to narrow the TAC’s focus even farther.
~ These goals basic tenets and assumptions are:

Delta Levees and Channels TAC
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GoALS

¢ A framework for a 50 year plan of protection for the levees
and channels in the Sacramento-San Joaquin Delta,
including a basis for eqmtable cost sharing needs to be
developed.

* Criteria to evaluate alternative plans of protection for the
levees and channels in the Sacramento-San Joaquin Delta
need to be developed. '

BasIC TENETS AND ASSUMPTIONS

1. Land reclamation for agriculture is generally considered to
have been the original purpose for constructing the existing
Delta levee and channel system. Currently, there are
multiple uses, benefits, and beneficiaries associated with
maintaining levees and channels. These include but are not
limited to water transfer, water quality, agriculture, local

" culture, aquatic and land habitat, utilities, urban areas, -
. navigation, transportation, and recreation.

2. Regafdless of current or future water transfer facilities and/
~ or operations, at least a portion of the existing Delta levee
and channel system will need to be maintained. :

3. A future seismic or flood event could extensively damage AR
. the existing Delta levee and channel system. Levees on the
western edge of the Delta are at significant risk for future
earthquake-induced failure distress and/or failure. ’
Widespread failure would have devastating results on
multiple islands, associated multiple uses, Delta water
quality, and other beneficiaries. -

4. Due to on-going subsidence, erosion, and other factors, most - -
Delta levees require continued maintenance and, in places, .
remediation in order to just maintain marginal stability.

5. Itis difficult to assure that levees will be stable and/or
maintained for the future with existing funding levels,
regulatory processes, and competing interests.

6. Levee improvements should be designed for site specific
conditions. To maximize resources, there can be no rigid
design templates for either levee stability or environmental

- enhancement.

Page 4 o : Delta Levees and Channels TAC
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~ EvarLuarioN CRITERIA

In‘order to develop a method of evaluating the various options’
compatibility with Delta levees and channels, evaluation criteria

. was identified. The evaluation criteria have been divided into
the following four main categories: (1) levee criteria, (2)
channel criteria, (3) beneficial use criteria, and (4) Management
Criteria. Each of the criteria issues has been given a weighting
factor depending on its degree of importance. A weighting
factor of 5 indicates extreme importance and a weighting factor
of 0 indicates no significant importance. This weighting factor

~ is then multiplied by the score (described below) to determine
the total value for each parameter. Figure 3-1 was created to aid
in the evaluation process. The options will be determined as
more information becomes available. :

LEVEE Cnmzm

Criteria -

- Scoring - +2 = Greatly reduces the current level of subsidence. " -
+1 = Slightly reduces the current level of subsidence
0 = Continues the current level of subsidence
-1 = Slightly increases subsidence
-2 = Greatly increases subsidence”

Criteria -

‘:.,:'i.—‘,';l:_f:,‘ o Lo | B - ~ freeboard, stability, seepage. s grg‘lrgm‘g hn

Scoring - +2 = Greatly improves integrity
+1 = Slightly improves integrity =~
0 = Maintains current level of integrity
-1 = Slightly reduces integrity
-2 = Greatly reduces integrity

Criteria- Does the proposal improve earthquake resistance?

Scoring - +2 = Greatly improves resistance
+1 = Slightly improves resistance ,
0 = Maintains the current level of resistance
-1 = Slightly decreases resistance
-2 = Greatly decreases resistance

Delta Levees and Channels TAC _ - Page$
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Criteria- Does the proposal facilitate routine mainenance and

, -
Scoring - +2 = Greatly improves ability to maintain and
inspect
41 = Slightly improves ability to maintain and
* inspect

0 = No change in ability to maintain and inspect

-1 = Slightly reduces the ability to maintain and
inspect

-2 = Greatly reduces the ability to maintain and
inspect

Criteria - Does the proposal provide adequate level of flood

Scoring - +2 = Greatly improves flood protection
+1 = Slightly improves flood protection
" 0 = Maintains current level of flood protectxon
A= Shghtiy reduces flood protection . .
-2 Greatly reduces ﬂood protectlon P

Criteria - the proposal rsi ion?

- Scoring - +2 = Greatly decreases watermde eros1on ‘
+1 = Shghtly decreases waterside erosion ,
0 =No change in‘ current waterside erosion
-1 = Slightly increases waterside erosion -~
-2 = Greatly increases waters1de erosion

Criteria- s the proposal realistic/feasible?

Scoring - +2 = Highly feasible
- +1 =Moderate feasibility
0 = Average feasibility
-1 =Low feasibility
-2 = Remote chance of successful implementation

Page 6 ‘ ) : Delta Levees and Channels TAC -
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Criteria - he pr i i liabl i
. sources of borrow material for levee improvements?
Scoring - +2 = Greatly increases the amount of borrow
material currently available
+1 = Increases the amount of borrow material
~ currently available
0 = Maintains existing supply of borrow material
-1 = Proposal provides less borrow material than
currently available

- -2 = Proposal provides much less borrow material
than currently available

CHANNEL CRITERIA
Criteria - Does the proposal affect channel capacity?
. Aﬁ Scormg- ,:_+2 Greatly mcreases capacity
Tk el = Shghtly increases capacity

“- Mamtams emstmg capacxty
1 = Slightly reduces capacity

-2 = Greatly reduces capacity

,.+2 Grcatly nnproves navigation
4l = : Slightly improves navigation
-0 = Maintains existing navigation

-1 = Slightly hinders navigation L
-2 = Significantly hinders navigation

Criteria- Does the proposal affect dredging in the channel]?

Scoring - +2 = Greatly reduces the existing limitations on
+1 = Slightly reduces the existing hm1tatmns on
dredging
0 = Maintains the existing limitations on dredging
-1 = Slightly increases the existing limitations on

dredging
-2 = Greatly increases the existing hxmtatwns on
dredging

Delta Levees and Channels TAC Page7
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BENEFICIAL USE CRITERIA

Criteria - Dmm@mmmmmuxmw

nd ch ?

Scoring - +2 = Greatly improves existing or equivalent system
+1 = Slightly improves existing or equivalent system
0 = Maintains existing levee and channel system
-1 =Reduces existing system by 10%
-2 = Reduces existing system by 20%

Criteria - Does the proposal affect water transfer?

Scoring - +2 = Greatly improves the ability to transfer water
+1 = Slightly improves the ability to transfer water
0 = Maintains the existing ability to transfer water
-1 = Slightly reduces the ability to transfer water
-2 = Greatly reduces the ability to transfer water

" Criteria-_Does the proposal affect terrestrial habitat? = &

‘Scoring - +2 = Increase of over 20% of the habitat
+1 = Increase of 1 - 20% of the habitat
- 0 =Maintains existing habitat
-1 = Reduction of 1 - 20% of the habitat
-2 =Reduction of over 20% of the habitat

* Criteria-  Dogs the proposal affect aquatic habitat?

Scoring - +2 = Increase of over 20% of the habitat
+1 = Increase of 1 - 20% of the habitat
0 = Maintains existing habitat
-1 = Reduction of 1 - 20% of the habitat
-2 = Reduction of over 20% of the habitat

Criteria - Does the proposal affect land use on the island?

Scoring- 0 = Maintains existing land use
-1 = Slightly alters existing land use (10%)
-2 = Greatly alters existing land use

Page 8 ' Delta Levees and Channels TAC
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Criteria- Does the proposal affect local water supply?

Scoring - +2 = Greatly improves quality and quantity of local
water supply

+1 = Slightly improves quality and quantxty of local

water supply
0 =No effect on local water supply ‘

-1 = Slightly reduces the quality and quantity of
local supply

-2 = Greatly reduces local water supply

Criteria - Dogs the proposal affect local culture?

Scoring - +2 = Greatly enhances local culture
"~ +1 = Slightly enhances local culture
0 = No affect on local culture
-1 = Slightly reduces local culture
-2 = Greatly reduces local culture

. Criteria -

Scoring - +2 = Greatly improves the economic stability
' +1 = Slightly improves the economic stab111ty

0 = No effect on the economic stabxhty g

-1 = Slightly reduces the economi¢ stablhty TP

-2 = Greatly reduces the economlc stablhty , o

Criteria - Does the proposal affect recreation?

Scoring - +2 = Greatly increases recreational opportunities =~
 +1 =Increases recreational opportunities
0 = Maintains current recreational opportunities
-1 = Slightly reduces recreational opportunities -
-2 =Greatly reduces recreational opportunities

Delta Levees énd Chann;zls TAC , | | | Page 9
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MANAGEMENT CRITERIA

Criteria - ilj nifi

approach?

Scoring - +2 = Timely approval of all regulatory permns

+1 = Some improvement over existing tegulatoty

process
0 = Same as existing regulatory process

-1 =Regulatory process is slightly more

cumbersome than existing process
- -2 = Regulatory process is much more cumbersome

‘than existing process

Criteria - i ndin isms?

Scoring - +2 = Most of. the required fundm g is described and
~available

+1 = Fundmg is easxer to obtam than the ex15t1ng

N mechamsms e e
' "0 =No:Change in fundmg mechamsms » :
-1 = Funding slightly harder to obtam than exxstmg
mechanisms

-2 = Funding mechanisms are either not described

-+ " or cannot meet needs of proposal

Criteria -

Scoring- +2 = Creates fund and plan to reclaun all critical
| Delta islands
+1 =Creates fund and plan to reclaim some of the
critical Delta islands :
0 = Maintains existing level of disaster assistance
-1 = Slightly reduces existing level of disaster

assistance
-2 = Greatly reduces existing level of disaster
. assistance-
Page 10 | | Delta Levees and Channels TAC
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Criteria- Does the proposal account for long term changes
clim; ] | silta; rhquake, flood)?
Scoring - +2 = Accounts for most long term changes
+1 = Accounts for some long term changes

0 = No change S

-1 = Slightly increase Delta vulnerability to long
term changes

-2 = Greatly increase Delta vulnerability to long
term changes

Delta Levees and Channels TAC o ' Pagel]
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LEVEE AND CHANNEL
InMPROVEMENT EXAMPLES

| The purpose of this section is to present a brief description of
levee history in the Sacramento-San Joaquin Delta, to define
basic elements in the levee and channel system, and to describe
examples of different design options available for use in
improving the Delta’s flood control, environment, and -
recreational opportunities along levees and channels. These
design options were envisioned as tools from which final levee
plans will be developed once funding, environmental, land-use,
and water supply alternatives have been defined.

LEVEE HISTORY

Levees were first constructed in the Sacramento-San Joaquin = -
Delta during the late 1800s in order to reclaim marsh lands for
agricultural use. Prior to reclamation, most of the:central Delta
area was composed of tule land with a surface elevation close to -
mean sea level. Most of the early levees in the Delta were' '
constructed by Chinese laborers using hand shovels and
wheelbarrows, and some were built using scrapers pulled by.
horses. In many areas, the pre-existing natural levees along- - - . - ..
rivers and sloughs were used to provide the foundation of the = -
enlarged man-made levees. By the turn of the century, the
- sidedraft-clamshell dredge was in common use and allowed'the . -
construction of larger levee fills and the creation: of new dredged .~
‘channels through the Delta system.. .~ .;" 7.0 & T

o ' The levees were generally constructed of non-select, .
uncompacted materials without either engineering design or
good construction methods. The original man made levees were
usually less than five feet high, but settlement of these levees
and subsidence of the interior island soils has required the -
addition of fill to maintain protection against overtopping by
flood waters. The interiors of many islands are now commonly
10 to 15 feet below sea level. Presently, some levee crowns are
25 feet higher than the interior of their respective islands.
Figure 4-1 illustrates the development of Delta levees over time.

Basic ELEMENTs oF DELTA LEVEES

There are now over 1,100 miles of levees protecting low lying
islands and tracts in the Sacramento-San Joaquin Delta. As may
be expected, there are wide ranges in levee size, geometry, and
composition. The vast majority of levees are approximately 10
to 25 feet in height, have crown widths between 15 and 25 feet,

Delta Levees and Channels TAC , : Page 13
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Figure 4-1: Development of Delta Levees (CDWR, 1992)
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MV

and crown elevations between 7 and 12 feet above mean sea
level (National Vertical Geodetic Datum). Many levees in the
Central and Western Delta have had berms or flattened levee
slopes added to the landside portion to provide additional
stability. Many levees also have seepage collection ditches
running parallel to the levee to collect and control seepage
coming through the levee and levee foundation. Figure 4-2
presents a schematic drawing identifying some of the basic
elements in a typical Delta levee:

River or Slough Reclaimed Delto
Channel ! Islend
worersia '[(l.nu Cromn Londsig
erside ondside
Londssde
Leves Siope. Levee Slope g:ab tizing
oy Seepoge .
7 Mean Seo Level ST S Coltection
:: \*—; i Diren
. Channel e e e N T
. . "..."'.."'..'-‘.." . LULLT N LT ey v

[sland

Figure 4-2: Basic Elements of Delta Levees T

_Mom:s OF LEVEE FA]LURE

amauon of the Delta 1slands and increasing recreational use
the Delta levces and channels has contributed to loss of both
v ic'and ripatian "habitat. ‘It is also well known that Delta
e »levees are only margmally stable and require constant
o ;mamtenance and repairs in order to provide flood protection.
19 Vi n approximately 150 island
3 mundanons nrmcmallv caused by: -

Overtoppmg L '
lope. or foundanon faﬂure (slope instability).
. Internal erosion or piping.
Levee collapse into large rodent burrows (beaver dens).
-+ Erosion caused by loss of waterside slope protection.

- Compromised levee performance due to encroaching .
structures. -

Failures 1 may be induced by either existing static loading,
subsidence, flood events, and/or seismic events

LEVEE IMPROVEMENT Exmms

K Provided in the following six pages are tables illustrating -
seventeen examples for improving Delta levees. The examples
include:

a.  Increasing thé size of levees to provide increased
flood protection, structural stability, and waterside
habitat.

b. Placing sﬁecial filters or impermeable elements to.
control seepage and internal erosion.

Delta Levees and Channels TAC a \ Page 15
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e.

Dénsifying the levees and foundations to reduce
liquefaction potential and improve seismic
stability. : .

Placing fill in the channel to provide waterside
habitat. ‘ :

Placing fill to provide recreational locations,
Modifying island land uses in order to control

subsidence and provide increased riparian or
wetland habitat. . ,

Maintaining vegetétion that would be cbmpatible
with maintaining the structural integrity of the
levee. '

The levee improvement examples are shown to illustrate the

kinds of measures that are available for im

integrity and benefits of Delta islands and channels. The
< ,

m

proving the structural

Page 16 .
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TABLE

: EXAMPLES . OF L]

| AND HABITAT IMPROVEMENTS

Page-1 of 6

LEVEE IMPROVEMENT EXAMPLES

PURPOSE

JCABLE AREAS POSITIVES

NEGATIVES

Levee structural stobility Is improved.

_—Additional minerol soil Lill o Increcses freeboord and fiood protection, Jation oreas, ger?erodly e ovel d. Requires import of minerdl solf.
. ploced to improve stobility © Increases landside slope stablilty, outer fringes-of Delto b. Levee Improvements stay within general b. Represents a signiflcent cost.
© Lengthens seepage poth. ) stream chonnels fmea footprint of existing levee and drain c. Provides no environmentol enhancement.
) al solls. - LT ditch, - d. Provides no significant Increase In
} ¢ Relatively egslly malntolned as ¢ flood seismic stobllity.
A, Plocement of FIH on Levee Crown gnd Londside Siope - . épnfqol leve}. e. Addition of fii moy result In short-
- '"f Eirm Mineral Soll. Fouridation Areas d. - Provides smotl Increase In selsmic term Instability oend/or cracking If
R stabliity. levee/foundation system is weak.

o increases freeboord ond flood protection. s of Delta, but a. Levee structural stabllity Is Improved. o. Requlres significant Import of minerdl soil.
oFlood Stoge © Increases londside slope stabllity. applicable In oreas b. Relotively easily malntained as o flood b. Represents o significant cost.
GRL @ o . Lengthens seepage path. ) + foundation material control levee. ¢. Provides no environmental enhancement.

o Placement of berm accounts for soft c. Provides limited Increcse In seismic d. Provides only slight Increose in

B, Placement of Fiil on Levee Crown gnd Landside Slope,
Togather with Londside Berm in Soft Foundation Arecs

foundetion.

stablilty.

-2

f.

seismic stobliity,

Additton of fill may result In short~
term Instobliity and/or cracking If
staged-construction Is not used,
,Seepage system moy need to be modified.
Infringes on Inboard farm land or
habltat greos.

gF'Iood Stage
MS!

Cutoff Wall R
tSlurry or sheetpile wall)

€., Placement of Fit an Levee Crown, on Landside Siope,
and in Londsids Berm In Soft Foundation Aregs - Together
with Seepage Cutoff Wall (Slurry or Sheetplie Wald

o

Increases freeboard and-flood protection. * -i
Increoses landside slope stoblllty.;
significontly lengthens seepagh poth,
stops concentroted seepage aregs.’
Pigcement of berm accounts: for
foundation, :

. Levee structural stabllity Is Improved.
Pravides signlficant Improvement in

© control of seepage problems In levee.
Relotively easlly maintolned as o flood
control_levee. .
May provide moderate improvement in
‘splsmlc stabliity of levee If water
levels Inboard of cutoff wall are
graatly reduced within levee (reduces
omount of possible liguefaction).

Q
b.

<,

B

9

Requires signlficont Import of mineral soll.
Placement of flll represents o
slgnificant cost.

Construction of cutoff wal represents
@ mojor cost.

Provides no environmental enhancement.
Levee and foundation may still be
unstoble during eorthquake loading.
hddition of flt moy result in short-
term Instobliity and/or cracking If
staged-construction Is not used.
Construction of cutoff waol may result
in hydroullc fracturing ond/or lavee
cracking If not corrisd out carefuly.
Lowered ground woter Inboord of wall
may result in differential settiement
ond cracking,

S'eepnqe system may need to be modified.

C—07061S8
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7 AND HABITAT IMPROVEMENTS

4-1: EXAMPLES OF L.

Page 2 of 6

LEVEE IMPROVEMENT EXAMPLES

PURPOSE

ICABLE AREAS

POSITIVES

NEGATIVES "

Placement of Flil on Levee Crown, on Londside Slope,
and In Landside Berm In Soft Foundotlon Arecs - Together

with Filter/0roln System on Londside Slope

o

Increases fireeboard and flood protection. -

Increases londside slope stabliity.
Lengthens seepage path, staobliizes
concentrated lecks and prevents plping
erosion, - . T
Flocement of berm occounts for soft
foundation. Tt

the Delta where both
satlon moterials ond

Levee structurd stablility Is Improved,
Provides significont Improvement in
control of seepage problems In levee.
May prevent piping eroslon associoted
with both flood events and moderate
eagrthquoke-induced settiement and
cracking.

Requires signiflcont Import of minerdl soll.
Placement of €Il represents a ’ :
significont cost. .
Construction of fliter/droin represents
oddltional cost.

Provides no environmental enhoncement.
Levee ond foundation may stil be
unstable during earthquake loading,
Addition of fll may result In short-

term Instaoblilty ond/or crocking if
staged-construction Is not used.

Seepoge system moy need to be modifled.
Seepage ond fliter/drain system may
need to be malntalned.

Infringes on Inboard farm land ar

habltat areas.

¥F lood Stage
MSL

Filter/droin

€.. Placement of Flit on Levee Crown, on Londside Slope,
and In Londslde Berm In Soft Foundation Areas - Together

vith Fliter/Draln_System on Londside Siope ond Toe Droin

Trench droin

Increases freeboord ond flood protection..

increases londside slope stabllity. =

Lengthens seepage path, stablizes - - -

concentrated leoks and prevents. piping

erosion through both levee ond founda}lon:.»

Placement of berm gccounts for soft:,
foundation, Coo s

he Delta-where both - o.
ation materlals ‘ond

1 levee :foundation,

Levee structural stability is improved.
Provides significant Improvement in
control of seepoge prodblems In levee
«nd foundation.

May prevent piping eroslon ossoclated -

with both flood events and moderate
earth quoke-induced settlement and
cracking.

Requires signlficant import of mineral soil
Piacement of flll represents o
signiflcant cost.

Construction of flitersdroin on both
slope ond In trench represents additionol
cost.

Provides no environmental enhancement.
Levee and foundation may still be
unstoble during eorthquoke loading.
Addition of Ul moy result In short-

term instablilty ond/or crocking If
staged-construction Is not used,
Construction of droin 4rench moy couse
levee distress or seepage problems If
not carried out caréfully.

Seepage system may need to be modified,
Seepage ond fliter/drain system moy
need to be maintalned,

Infringes on Inboerd farm land or

hobitot oreas.
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LEVEE IMPROVEMENT EXAMPLES PURPOSE POSITIVES NEGATIVES
o Increases freeboord ond flood Brétecflam }.f‘Ar'ep Delfo wﬁer bofh " a. Levee structural stabliity Is Improved. a. Requires .significant Import of mineral soll.
Flood Sto o Incregses londside slope stabliity. - . .soft b. .Provides significant improvement in .. .. b, Placement of fll represents o
o Lengthens seepcge path, stabllizes [ llm:m control of seepage problems In levee. significont cost.
concentrated leoks and preven-ts plplng it with .. 6. Densiflcation ‘reduces amount of e S _.Construction of filtersdrain represents
eroslon through levee. ) Lt four slumping ond cracking which moy occur - _- addlifona! cost.
s R o Plocement of berm accounts fer soﬂ - during on earthquake. Fliter/drain . . d. Densificotion represents a major cost.
Filter/dr "f n - foundation. - moy prevent plping eroslon following -..@. Provides no environmental enhoncement.
Stone columns Densified o " Densification of levee and foundaﬂon an eor‘fhcuoke {ond flood even‘l‘s).‘ " £, Additlon of fll may result in short-
or Compoction Grout Sondy Soil
solls prevents/ilmits eurthuaks-lnduced‘ ‘term iInstabllity ond/or cracking if
Ilquefocﬂon. cT . staged-construction Is not used.
- . -7 9. Denslficatlon construction moy cause
levee distress or seepa: oblems I
. Placement of Fll on Levee Crown, on Londside Slove, " ot Pee provie:
not carrled out corefully,
and In Landside Berm In Soft Foundotion Areas - Together N
4 Je-loh s - Seepage system moy need to be modified.
with Fliter/Draln System on Landslde Slope. Denslficotion . - . . p
Y . . Seepoge and fliter/droln system may
of Levee ond Foundation Solls Using Vibroreplacment " .
s+ Col o ¢ iotlon-Grouth L. > [ ) - need. to be maintolned,
- Com| . B 0
one Columns) or- Compdction Grouting. infringes on Inboard form land or
. . N : habitat areas.
%g:r%gl‘m Remforcfd Eorth o Provides wove protection during hlgh . Area: Jelta ,,,},9,—9 o a.’ Provides wave protection. ) i " o Provides no significont Improvement
) tides and flood events T L levee d 1s o ' b, Relotlvely Inexpensive., Ine
Flood Stage tProbably only an interim meosur,e). - imme 'ern., c. Con be r,ohs*rjuc?ed relotively - overall freeboard.
;___mz - quickly. - structural stoblilty,
=~ Sseepage control.
A ° - plplng eroslon.
- selsmic stobliity.
G, Construction of Concrete Wave ¥all on Levee Crown Y :
b. Provides no environmental enhoncement.
Sheetpile o Provides wove protectlion during high Areat Jeltg where Q. Provides wove protection, . @. Provides no significant Improvement
/ i tldas ond flood events levee dis of b. Relatively Inexpensive. ins
2Flaod Stage i (Probably only an Interim megsure). Immec ern. ¢. Con be constructed relotively -~ overal freeboard.
gﬁtSL - quickly. = structurol stabliity.
- seepage control.
- ~ piplng erosion,
~ selsmic stabliity.
H. Construction of Sheetplie Wove ¥ail on Levee Crown b. Requires limited Import of fi,
R ¢. Provides no environmental enhancement.
d, Instaliatlon of sheetplie wal moy

result In cracking of. leves iIf not
corrled out with care.
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’ ’ LEVEE IMPROVEMENT EXAMPLES

PURPOSE |

JACABLE AREAS

POSITIVES

NEGATIVES .

s In the Delta, but

‘6. limited woterside vegetatlon provides

@ If Englneer’'s guldonce not followed and

K, Placement of Flil on Levee Crown and Londside Siope,
Together with Landslde Berm In Soft Feundotion Areas.
Creotion of MWaterslde Berm obove Mean Sea Level to
Create Waterside Riporlon Habitat.

Hobltat t(Waterslde fil may limit
seepage ond Improve waterside slope
stabliity).

o Provides reasonable on-site growth ond
. Keen Ioadside siope clear regrowth of vegetation while malntaining levee stdblitty . some riparion and shaded aquatic vegetation becomes overgrown, them:
Existing visuolly obstructive uwronon. . o
mature tres Notive grosses eacovroged, safety, occess, ond lnspec?oblllfy of first evclua+ed on habltat. . - Vegetation limits access for Inspection,
e Pt eae 5" O Lalsting moture teees mos bn levaes. “site basis.’ . :_b. Limited watersidé vegetation provides malntenance, ond flood fighting,
vesetprion texcent reisest five feet Irom ground. vegetatlon must be : - “some wove protection for levee. - Vegetation encourages burrowing rodents.
o 1 with wave ‘Gross vegefoﬂon provides erosion - Downing of trees during storms causes
i-systems such - control for surface runoff. demoge to levees due to fallen root balls
to prevent _ _ d Preservation of exlsting trees puliing out chunks of the tevee.
e erosion. ) provides valucble riporion habliat. - Tree roots con also eventudlly provids o
1. Mointenance of vegetation on Existing Levee Siopes seepage path through levee when fhey decay.
b. Connot be Implemented on Federal levees.
¢ Becouse levees require continual maintenance
ond r some d ped habitats
need to be covered over with stabllizing berms.
- Vertons tTatel . . o Increcses freeboard ond fiood protection. - Jelta uhéréis‘éf, - a."Leved structural stobliity Is™Improved. @ Reaulres major Import of mineral soit.
- WFlood s"m..ﬁzw.o.'__. ) o lncreases londside slope sfablllfy. -1*moterial exists, b. Rglo?lvely easlly meintolned as o flood b. Placement of londside il represents
o o Lengthens.seepage .path. . K - waterside slope. Is -contra! levee. o significant cost. -
Ripro o Placement of berm occounts for soff : - tdeap). Connot = _c.> Provides limited Increase In selsmic ¢. Placement of waterside fill represents
Ffoundotion. here channe! stobllity. o significont cost.
o Provides Moterside Wetlond Rablfo'r. s severely d. Provides voluoble Waterside Wetland d. Provides only limited Increase in
. . 1 Habltat  (Waterside fil may limit selsmic stabliity,
~ . seepage ond improve woterside slope. e. Limits chonnel capacity,

J. Piocement of FIl on Levee Crown and Londside Slope, - stablitty), f. Addition of fill may result In short-
Together with Landside Berm In Soft Foundation Areos. . Yerm Instabllity and/or eracking-If
Cregtion of Woterside Berm ot Meon Sea Level to Crecte staged-consiruction Is not used.
Woterside Wetlond Hobitot. 9. Dredging moy be needed on waterside:

" h. Seepoge system may need to be modifled.
* o Increases freebeard and tload protection. . Jeita where soft a. Levee structura stoblity is Improved. o. Requires mojor lmport of mineral soli.
" Ripories o ‘mcreases londside slope stabliity. . materiol exlsts, b. Relotlvely easlly molntalned as a flood b. Plocement of londslde fi¥ represents
o Lengthens seepoge path, . woterside slope Is confrol levee. o significont cost.
o Placement of berm accounfs for soff . H tdeep). i:onno;‘ ¢, Provides limited Increcse In selsmic ¢ Placement of waterside fill represents
foundation, : St ~ere channel - staobllity. o significant cost,
© Provides maferslde Rlporlon Habl'rof. - 15 seve! aly d. Provides valuable Waterside Riparian d. Provides only Himited Increcse In

selsmic stobliity,

€. Limits channel capacity.

f. Addition of ¥ill moy result In short-
term instabllity and/or cracking If
staged-construction Is not used.

¢. Dredging moy be needed on waterside.

h. Seepage system moy need to be modifled.

C—0706 21
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LEVEE IMPROVEMENT EXAMPLES

PURPOSE

’LICABLE AREAS

POSITIVES

NEGATIVES -

Incraases channel copacity.

“eas of Delto, but

o. Increases channel capaclty qnd Imuroves

.

Requires major import of mineral soll

Difches for Londslde Wetlond Habltat,

°
K , B o Improves levee stabliity. not in oreas where " flood control” . : b. Fu ond cost ed with
Serbock Provides Waterside Wetlond Hobitat. lck loyers of soft b. New lavee would be on engineered fiit levee setback greater than simply
v Leres - . . ‘lon material moy and-'would not llquefy during selsmic ’.‘ - ralsing levee crown and adding berm,
-egtlon of new events, ". 7 ¢ _Foundation liquefaction could still
. 3 levees irifeasible, = c. Provides- Waterside Weﬂcnd Hoblfa-r. cause fallure during future earthquake.
. . = R - - f7.- - dv" Néw levee i tlkely to result in short-
) oL f . . term Instabliity ond/or cracking if
0. Complste Setback of Levee to Improve Chonnel Copacity, ° ERN z staged-construction Is not used. This
Improve Levee Structurol Stablity ond Provide Waterside ™ could temporarlly mcke new levee less
Wetlond Habliot. . relicble thon existing levee.
- g ) e Significontly infringes on inboard farm
. - .. - tond or hobltat greos.
) : o Increases freabonrd ond- 1606 Pl'oi'ecﬂon. 3 Cigt Levee ‘structural. Stabliify Is Improved, ‘0. Requires significant Import of mineral soll.
Levee m.m.-mmm.u- " Mtgerien Mibiver 0 Incregses londslde slope’ sfoblllf ¥, cppllcoble In oreos~— b. Relotlvely easily- molnfolned os a flond . b, Represents o significont cost,
<F1002 Stege - o Lengthens seepage path. .. ; - s>t foundaﬂon mcfer'loi' - control levee: _ - - - " ¢. *Provides only slight Increase In
0 Piocement of berm occounts for. seff © . Tai Provides mifed” !ncrecse n seism!c - selsmic stablity,
foundatlon, : stablilty. d. Addition of fll moy result in short-
. Provides Londside R)Dcrlon Hublfnf. 4 d. Provides Landside Rloorlcm Habltat, term instability and/or crocking If
: - e. Reduces subsidence neor:levee by not stoged-construction Is not used,
. - #iing lond In hobltat area. e. Seepage system may need to be modifled.
P. Plocement of Fil on Levee Crown ond Landsilde Slope, . . N . : f. Slgnificantly Infringes on Inboord farm
Together with Londside Berm In Soft Foundation Arecs. - . ! land ond requires some lond to be taken
Creotion of Londside Riparion Habltat, . . out of agricultural production.
increagses freeboord and. flood protection, of Delto, but - . a. levee structural stablity Is improved. ©. Requires significant Import of mineral soll.
Increases landslde slopée stabliity: * opplicoble In- orecs’ b. Relatively easlly molntained os a fiood b. Represents a significont cost. !
Leves Noi vechion wttoss Tule Hepivat Lengthens seepoge path, £+ foundation material control levee. c. Provides only slight Increase In
¢ o Plocement of berm OCOOUD*S for soft w3 significant. Intond c. Provides limlted Increase In selsmic selsmic stabllity.
foundation. . @ Is ogourrli o L. stobliity. d. Addlitlon of €Il moy result In short~
o Provides Londside ‘ﬂeﬂond Hablfaf. RE : d. Provides Landside Wetlond Habitat. " term Instoblity and/or cracking If
. Reduces subsldence near levee by stoged-construction I1s not used.
keeping organic solls saturated. e. Seepage system may need to be modifled.
. . Significontly Infringes on inboord form
Q. Plgcement of Fll on Levee Crown and Landsiide Slope, land and requires some land 1o bs token
et of Woors Fonds on orer g Paiester . aut of agculturd produstion.
¢. Inland pond and dike sysfems requlire

malntenonce, *
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MANAGEMENT FRAMEWORK

D uring the deliberations, a consensus was reached in the TAC
that the development of a comprehensive management frame-
work for the Delta was very important. Issues such as funding,
environmental and regulatory planning, contingency plans,
resource allocation, and organizational structure were consid- _
-ered at least as important as the long-term physical improvement
plans which ultimately need to be developed. While the infor-
mation doesn’t exist to complete site specific levee plans, the
TAC was able to recommend a management framework which
meets these needs. The discussion which follows contains a
brief outline summarizing the management framework followed
by more detailed analysis of each element (N_o_tg__m_mm_m
alternatives that the TAC evaluated and recommend).

C Or anizational Structure
. ..M. The Reclamatmn Board
: ‘._’;'ZDepartment of Water Resources
' Delta Protection Comrmssmn
Successor to BDOC”
New Organization

e Cost Sharlng Concept
. Extension of SB 34 Program
- .'Negotiated Cost Sharing Formula
Benefit Based Cost Sharing — System Approach
Benefit Based Cost Shanng — Component Approach
Beneﬁcxanes ' .

‘Resource Allocation
No Action
Maintain and Reclaim All Essential Islands
Sliding Scale
Essential Islands with Varying Levels of Protection
All Islands
‘Maintain All Islands and Reclaim Essential Islands

Delta Levees and Channels TAC ~ Page23
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© " Beneficiary Restoration Fund

- Channel Maintenance and Improvement

a Habltat Target Levels

Levee Improvement and Mamtenance

Standards

Existing Maintenance Level

Project Federal Standards

Project Levees to Federal Standards, Non-Project Levees
to Bulletin 192-82 or Corps’ PL-99

Project Levees to Federal Standards, “Essential”
Levees to Bulletin 192-82 or Corps’ PL-99

Compliance with Maintenance Standards

Existing Inspection Programs
. All Levees Inspected
Funding Tied to Compliance

Contingency Plans

Continue Existing Disaster Assistance

Existing Channel Configuration without Corrective-
Actions

" Existing Channel Configuration with Correctxve R
Actions : R

Revise Existing Channel Conﬁgurauon

Target Conditions Existing in the Delta Before 1850
- Target Current Habitat Levels
Target Sustainable Habitats

- Reereatlon Target Level

Current Level
Current Level With Corrective Actions
Increased Level With Corrective Actions -

Regulatory Process and Permittin
: Programmatic Approach
Incentive Approach
Legislative Approach
Executive Order Approach
‘Combination Approach

- Page 24

Delta Levees and Channels TAC
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Seismic Problems
No action
Modified Levee Improvements
100-year Earthquake Protection
Maximum Credible Earthquake Protection.

Land Subsidence

No Action
Appropriate Subsidence Control

Delta Database
Clearinghouse and Models -
Clearinghouse
Bibliography
Delta Levees and Channels TAC o " Page25
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No Action

Maintain and Reclaim All Exzensial Islands

Skiding Scals

Emeniial Islands with Varping Lavel of
Prolection B .

All Zslands

AMaintain All Islands and Roclaim B,

Iolands

Existing Maintenance Level
Project Federal Standards
Non-Project Levaes to Bult, 192-82 or
Corps’ PL-99
' “Essential” Lavees to Bult. 192.82 0r .
Corpa’ PL-99

- Edsting Charmel Config without Corrective
Actions .
Actisne

Revise Exirting Channel Configurari

Target de&idbl‘hdubdu
Before 1350

Taryet Current Population Levels

Target Susteinable Hobitan

: ion Tareet Level

Current Leval
‘Current Level With Corroctive Actions
Increased Level Witk Corrective Actions

Programmatic Approack
Incensive Approach

. Lagislative Approack

Exscutive Ovder Approack
Cambination Approach

S'.Ei[

Noactiom

ORGANIZATIONAL STRUCTURE

An organization is needed to implement the Delta levees and
channel element of the plan for “fixing the Delta.” The
organization will collect and allocate funds, negotiate -
agreements, secure environmental and other regulatory approval,
develop standards, develop an inspection program, enforce
compliance to standards, prioritize work, approve levee and
channel workplans, plan for flood fights, develop contingency
plans for reclamation of flooded islands, serve as a clearing
house/repository of all information pertaining to Delta levees
and channels, and perform other necessary tasks for the
improvement and maintenance of the Delta levees and channels.
The TAC has developed the following alternatives, but no
position was developed:

: THE RECLAMATION BOARD i

: EX]SUng State orgamzatmn, estabhshed in 1911 adopts and

executes plans of flood control along the Sacramento and San
Joaqum Rivers, their tributaries and distributaries. Every plan of
reclamation, flood control, drainage, improvement, dredging, or
other work that includes any construction or excavation in the
bed of, or along, or near the banks or levees of those waters
muist be approved by the Board.. In cooperation with the U.S.
Army Corps of Engmeers, develops flood control projects in the

"Central Valley. Funds and staff are prov1ded by the Department

of Water Resources

- Existing authorities to implement flood control
plans in the Delta.

- Existing (although antiquated) authonty to
assess for construction of flood control projects
in the Delta. ‘

- Daily contact with the U.S. Army Corps of
Engineers.

- Experience in planning, desxgmng, constructing,
operating and maintaining flood control
projects.

Positives

- Needs some additional authority to take on new

Land Subsidence Negatives
Aeprpetue Sieidemos Conirl - _responsibilities (i.e., channel maintenance,
Delia Database environmental restoration and enhancement).
 Comingtoam ond Made - Needs additional staff and funding for
Bliaraeky additional responsibilities.
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Extension of SB 34 Program
Bansfit Based Cost Sharing — Systam

No Action

Mainiain and Reclaim ALl Emential Idands -

Stiding Scals

Esential Irlands with Varying Levels of
Protsction

" All Islands

Maintain All Islands and Roclaim Ersentisl
Dolands

Levee Improvement and Maintenance

Existing Maintenance Lavel .

Project Federal Standards .

Non-Project Levees to Bult 192- 82 or
Corps’ PL-99

“Esssntial’ Levecs 6 'nk IM or
Corpl PL-”

DEPARTMENT OF WATER RESOURCES

Existing State orgamzauon, established in 1956; manages the
water resources of California, in cooperation with other
agencies, to benefit the State’s people and protect, restore, and
enhance the natural and human environments. Major
responsibilities are: (1) prepare an update of the California
Water Plan; (2) plan, design; construct, operate and maintain the
State Water Resources Development System; (3) protect and
restore, the Sacramento-San Joaquin Delta; (4) regulate dams,

‘provide flood protection, and assist in emergency management

to safeguard life and property; (5) educate the public; and

(6) serve local water needs. For the Delta, DWR is controlling
salinity and providing water supply for Delta water users,
planning long-term solutions for environmental and water use
problems facing the Delta, and administering levee maintenance

. reimbursements and special flood control projects. DWR

administers the $120 million SB 34 - Delta Flood Protection Act

- of 1988, Therefore, is involved in all facets of the Delta levees
.. and channels mcludmg cost-shanng, standards, permits,

pry iy fi},envu‘onmental plannmg, dredging, seismic studies, subsidence
Funding Tied 1o Compliancs -control, and design. - -
m%ﬁ ;&m - .Positives . - F ully equipped to manage the Delta. .
; w - 4 . -Qualified staff and management to address
g Chaml C“‘”"'""“"c"""‘"'ﬂ . - Delta.concerns; project management experience
it cronnel Config il Comecie .+ s~ "~ in all stages of project development.
“‘”"‘““"‘ Ghol Gaton” - . - Knowledge of Delta conditions; on-going
s Extting n the Dol - extensive data collection, research, and
T Curen Populaon Lol analysis. |
Targss Sutuinable Habiiou - Experience in planning, designing, constructmg,
Turzet Lex operating, and maintaining flood control
Currun Loel Wik C m‘:.‘.’.. projects in the Cent;'al Valley.
. - Expetience in levee design, ma;intenance, and

Lratn s - CJl;penencc in flood fighting in the Delta.
Combingtion Approach - Close working relationship with Federal, State,

R v ; - é?:siofvaolrﬁz(;dr:gﬂsﬁgﬁhaﬂy contact
00 ErpaFroon < with regulatory agencies
A et Credibis n,.:.. ke P, v * 2

%MM Negatives - Needs additional authority to take on new

, : responsibilities.

M%., Modoi - Perceived conflict of interest associated with
Bblograpty - water transfers.
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DELTA PROTECTION COMMISSION

Newly created State organization, which has a sunset date of
January 1, 1997, responsible for regional land use and resource
management planning in coordination with five counties.
Charged with preparation of regional plan to be adopted and

Extension of SB 34 Progrom 5 . -k
e e o om -carried out by five counties; Commission retains appeal
Benefl Bosad Cow Sharing — Compoment. 30ROty OVET COUNLY 2CtiODS. 1'\10. authority over special districts
PRl . or other State agencies. Commission made up of State agency
Resource Allocation ' - representatives; county supervisors; city representatives;
Nodeion el Esvonia I reclamgtxon district representatives.
mw with Virping Lavab of - \
g ek Positives - Close working relationship with other State
Meiniein AR Iands end Reclim Essnsial o agencies, counties, and reclamation districts
o - Regional planning agency; no conflicts with
Standands | other responsibilities or legal mandates
- Project Federal Standands L .
o “."";’;‘;‘;ﬁ;‘;’”“‘_“”’*"’ 7 Negatives - Needs funding
'“’"c‘,",“;'" ,‘,:,,’f" shAmBe. o - Needs to hire experienced staff’ and o
L ‘ management n
- Needs additional authority to ta;ke on new i
responsxbﬂmes

- SUCCESSOR T0 BpOC

‘ M... el Config i € = A ]omt State-Federal process, w1th s1gmﬁcant emphases on'’:
‘ " public involvement, tasked to develop long-term solutions for.
. the problems affecting public values in the Bay-Delta estuary.

Turget Conditions Existing im the Delia

T ot These values are: (1) water quality, (2) fish and wildlife
, Taget Smicinable Hebiow  resources, (3) water export system, and (4) levees and channels.
Becreation Tarpet Levels .
Current Level . L.
Carreni Lovd Wik Corecie dctone  POSItEVES - Commitment of State and Federal governments
" o to find a Delta solution.
Regulatory Process and Permitting .
Progravenatic Approack - Draws from the collective knowledge of State
. Leginadve Approach and Federal governments and the public.
Conbinsiondppronch " ' - Commitment to develop details for
Seismic Problems - mplementauon
Mkl Loves Improvements ' - A single mission; no conﬂxcts with other
oo byt ror - yaveny SO ' responsibilities or legal mandates.
Land Subsidence ‘ - Fresh start; no perceived conflicts of interest.
:;Ar::-nww
Delta Datgbase
Clearinghouss and Modsls
Claaringhouse
Bibliography
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i ' . Negatives - Needs funding
; - May need to hire experienced staff.
' - May need additional authority to take on new
responsibilities. ‘

NEW ORGANIZATION

B Con Shrig — Componan Establish a new single-purpose organization to improve and |
Approack maintain a Delta levee and channel system to sustain associated

Beneficiaries ) R
' Resource Allocation multiple ’
NoAdimm" mall P .
Mainiin and Reclaim All Essential Islands . R . . . e
Shiding Seole . Positives - A single mission; no conflicts with other
wnw-.amunb.f .y oge e
ke - responsibilities or legal mandates.
34

Wi Al e e Rel B | - Fresh start; no perceived conflict of interest.

. - :’E::: ﬁ 1provem erit gn i aﬂ!iﬂ[:ﬂ ance .
Standards - Negatives - Needs to establish organization.
e _— ; Existing Maintenance Level ) - Needs fundmg .

Project Federal Stamdards

" Nom-Project Levees 10 Buls. 192-82 ) -
> mcmf: '?»w""’ o Needs to hire expenenced staff and

e - Public percephoxr another layer of bureaucracy S
Existing Inspection Programs o - Need to estabhsh authonty i ST

" All Levees luspected
Funding Tlsd to Compliancs

Coriie Esisting Disaster Assi
Beneficiary Restoration Fund

" Existing Chaseral Config without Corrective

Actions
Bnlwaaulc‘uﬁ'mlk&m
o Revise Existing Channel Conflgurati

Target Conditions Existing in the Delta
Befors 1850
. Target Current Populizion Levels
b Target Swetainable Hebitets

Cloaringheuse and Modele
Clearinghouse
Nbliograpky
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Cost SaariNG CoNCEPTS

Although many Delta Levee and channel issues exist,
experience has shown that with sufficient funding many of these
obstacles can be overcome. Therefore, a high priority of future
efforts should be to establish a reliable long-term funding
mechanism for implementing levee and channel improvements.

Levee improvements and maintenance in the Delta, for the most

Approac part, are done by local reclamation districts and paid for by local
_ landowners. The Department of Water Resources maintains a
' Noddton s relatively minor portion of the levee system; the costs of that
SidngScole -effort for certain levees, such as along the Yolo Bypass, are paid
:&Zﬂ?‘ rid¥rlets by the State General Fund, while others, within the reach of
u.:’.'.:;‘m.u._a.um-.w Maintenance Area 9, are assessed to adjacent property owners.
W ~ Currently, under the SB 34 program, the State provides financial
” Bdulng Meinenncs Lov! assistance to RDs maintaining project levees. SB 34 will sunset
Non ok Lot o b otzor gt the end of 1998. While this assistance is.very important for
Bk Lo M IR0 mmgatmg ﬂood hazards it xs msufﬁcxent to address levee and
) o channel i nnprovements and mamtcnance on a mgmﬁcant long-
Qw%ﬁwm term basm
All Levees inspected
Funding Tlad to Compliance

' In recognition of the nation-wide benefits of the Delta levee and

Jomersrivgm-umegior sl channel system, a reliable and equitable long-term funding
L mechanism needs to be estabhshed for the i unprovement and

g ‘ Exlning Chammal Config vibont Cormctie - gintenance of the levee system to ‘sustain its associated uses.

pERRS ‘ . Eiting Chansal Confg »ith Comecie T TAC developed the followmg altemaﬁves, but no posmon

: R Ecing il Cortration was developed :

Target Conditions Existing in the Delia
' Before 1850
Target Current Population Lavels

: Top Swicnile ot EXTENSION oF SB 34 PROGRAM
Becregtion Target Levels :
it ik o=,  Reimburse RDs for some of the levee improvement arid
- maintenance work. Sources of funds (1)State of Cahforma and

Prograwnasic Approack (2) RDs.

Combination Approach Positives: - Ease of implementation; existing DWR
Scizmic Probleme program.

: A quoks Prowct Negatives: - Currently applies to non-project levees only;
Land Subsidence . does not address project levees’ needs.

prs : ' - Does not address channel maintenance needs.
- Many RDs are unable to fund the work.
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- State funding has been unstable and inadequate.

- Only some of the beneficiaries carry the
financial burden.

NEGOTIATED COST SHARING FORMULA

Negotiate a cost sharing formula for the improvements and -
maintenance of all Delta channels and levees. Cost sharing
‘partners: (1) government, (2) State of California,

(3) local governments—cities, counties, and (4) RDs. The

" Resource Allocation ' ' formula should reflect each parmer s ability to pay. Potential
e RaciabmAll Ementiol liands cost sharing formula:
Sliding Scale
Ewentisl Islands with Varying Levels of )
Pimren 50% Federal Government
Mainin A e and Rclio B 30% State of California
Levee Improvement and Maintenance 10% Local Governments
Standards - S - : 10% RDs :
Existing Maintencnce Lavel
Project Fedaral Siandards - ;
Non-Project Levees to Bult. 192-& or - .

Corps’ PL99 .. o
“EncM'hmuMl?I—&u
: Cap’Pb”

ive :  —-‘;'- Sxmple method

4 May‘requlre lengthy negotiations.

Exirting Inspection Pmm

AL Lewas bipecd ot - . - Partner’s-ability to pay varies with time; may
Funding T lo Comp } necessitate renegotiations.

it Eslning Dtiaser Ao’ | - May not realize full cost-sharmg potenual of all
&uﬁacaluhm}'..d k T. ‘i‘; . L bcneﬁ01anes.

st copore | BENEFTE-BASED COST SHARING —
es . - . SYSTEMAPPROACH
rm:mmwumom : -
s bir e et Develop a cost sharing formula for the improvements and
. , maintenance of Delta levees and channels. Cost sharing

Curren Lewel ..  Dartners: a list of Delta-wide beneficiaries follows below.

o Loet Wik Goriedcioms'The formula should be developed based on the estimated
Regulatory Process and Permitting ‘benefits to each beneficiary for having a complete system.

Prograwematic Approack ] .

becentive Approack _ -

m onderippoack - Positives: - Beneficiaries will carry the financial burden.

CombinasonApproach - Should make more funding available.

Modfud Loves Irprovments Negatives: - Difficult to quantify some of the benefits.

, Mo Cracible Eathquake Protect , - Need to develop a uniform, acceptable method

Lad Supsidence to estimate environmental benefits. ‘

Appropriass Subwidence Control . - Benefits vary with time; estimates need to be
Delta Database - kept current.

Clearinghouss and Moedols

Clearinghouse.

Bibliography
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Mairsain and Reclaim All Exsential Islands
Stiding Scole

Emential biands with Varying Lavel of

BENEFIT BASED COST SHARING —
COMPONENT APPROACH

Develop a cost sharing formula for each component of the Delta
levee and channel system for the improvements and
maintenance of that component. Cost sharing partners are the
component beneficiaries, which may vary by component (e.g.
water supply, habitat, utilities, etc.). Each formula should be
developed based on the estimated benefits to each beneficiary

- for having that component.

Positives: - Beneficiaries will carry the financial burden.

' - Only those components of the system will
remain where the benefits exceed the costs of
having that component.

'C—070633

Pretection .
ﬂ}gﬂ“féd ReteimEmeniel - Negatives: - Difficult to quantify some of the benefits.
" Lvee Im : i - Need to develop a uniform, acceptable method
' Standards - RO to estimate environmental benefits. .. .
PE ﬁﬁ;‘mm’ - Benefits vary with time; esumates‘need tobe
e e e kept current.
v "E:uuad"bnablu&lﬂ-&» R
Corpe® PL99 _
pryseer st il BENEFICIARIES
.mewm e
e by Dianter A J:;Cmts, Towns, and Communities ' . TR
o Benaiciey Revierusion Fund: - 4. .i. .. Antioch, Bethel Island, Brentwood, Byron, Clarksburg, e _'.' a
abntingnce and [mprovemett . Courtland, Discovery Bay, Freeport, Hood, Isleton, Locke, e ,
mwc-w O Oakley, Pittsburg, Rio Vista, Ryde, Sacramento, Stockton, : -
R et o Thornton, Tracy, Vallejo, Walnut Grove, West Sacramento and
ot.hers : .
Tmammtlhbdu
e e Popularion Levels Environmental and Interest Groups
Terpet Sustcinabl Habivs Audubon Society, Bay Institute of San Francisco, California
Becmeation Toperlesslh Waterfowl Association, California Striped Bass Association,
ComrestLov Wit Coeciedcions  Ervironmental Defense Fund, Pacific Interclub Yacht
e F  Pergi Association, Mokelumne River Alliance, Peninsula
g Approch Conservation Center Foundation, Planning and Conservation
Logilabudpproadk League, Sacra!nentq River Preservation Trust, Save San
| CombinstonApproach Francisco Bay Association, Save the American River
Scismic Problems Association, California Sport Fishing Alliance, Bay Planning
Noied Lovse Inprovements Coalition, Ducks Unlimited, Delta Area Planning Council,
Marimam Coits £t rrowcicn,  F€deration of Fly Fishers, Friends of the River, Sierra Club,
Land Subsidence Stone Lake Environmental Group, Sacramento Valley Institute,
A Seteidence Comeal The Nature Conservancy, The Trust for Public Lands, United
Delia Datal ‘ Anglers of California, and others.
. g:-_'u.ﬁla- ond Modeh
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New Organization

Extension of SB 34 Program
Negotiated Cost Sharing Formula
Benefit Based Cost Sharing —-System

Bensfit Based Cost Sharing — Component

No Action

Mcinsain and Reclaim All Essential Islonds
Stiding Scale

Buu&dhhu& with Varying Lavels of

Maintain Al Islands and Roclaim Exsensial
Iolands

Levee Improvement and Maintenance

. Existing Maintenance Level

. Project Federal Standards

** . Non-Project Levees to Bult. 192-82 or

Corps’ PL-99

- Corpe PL99

:! it Mainis ce Siandard

. Existing Inspection Programs

.\ AllLevees bupected

. Funding Tled to Compliance

Target Conditions Existing in the Delta
Befors 1850'

Target Current Population Levels

Target Sustaineble Habisots

Current Level
Current Lavel With Cervective Actions
I d Lovel Witk Corvective Acki

Programematic Approack
Incentive Approach

Lagislazive Approack
Bxscutive Ordar Approach
Combination Appreech

Seismic Probl

Noection
. Modifled Lavee hmprovements
lw-parzaﬁquh Pudul

Land Subsidence

NoAction
Appropriase Subsidence Contrel

Delta Database

Clearinghonse and Models
Claaringhouse
Bibliography

Local Governments
96 Delta Reclamation and Maintenance Districts, 5 Counties:

- Contra Costa, San Joaquin, Sacramento, Solano, Yolo and

others..

Private Interests

Home Owners, Business Owners, Canneries, Farmers, Hunting
Clubs, Natural Gas Producers, West Delta Industry, Yacht Clubs
and others.

Recreation .
_Anglers, Boaters, Hunters, Marinas, Water Skiers, and others.

Regulatory Agencies -

National Marine Fisheries Service, California Department of

Conservation, California Department of Fish and Game, Federal

Emergency Management Agency, U. S. Environmental

Protection Agency, Regional Water Quality Control Board, State

Water Resources Control Board, California Water Commission, ... . . .
State Reclamation board, State Lands Comxmssxon U. S. Army SRS
Corps of Engineers, U. S: Coast Guard, Public: Utilities -
Commission, U. S. Fish and Wildhfe Serv1ce, and others

Rcsponsxble State and Federal Ofﬁcxals
California Department of Transportation, Department of Parks
and Recreation, Department of Water Resources, Department of
Boating and Waterways, U. S. Army Corps of Engmeers, U S
Bureau of Reclamauon, and others o , L

Utilities S :
Pacific Gas & Electric Company, Pac1fic Gas Transmtssxon
Company, Sacramento-Yolo Port District, Western Area Power
Administration, Southern Pacific Company, Stockton Port

_ district, Union Pacific Railroad, Santa Fe Railroad, and others

. Water Suppliers/Agencies .
. Byron-Bethany Irrigation District, Contra Costa Water District,

Sate Water Project/Department of Water Resources, Central
Valley Project/U. S. Bureau of Reclamation, Contra Costa Water
Agency, North Delta Water Agency, South Delta Water Agency,
and others.

- Delta Levees and Channels TAC
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Maintain All Inlands and Roclaim Eseansial
Iolands

Stendards .
. Existing Maintenance Level
" Project Faderal Standards
. Nom-Project Levass to Bult. 152-82 or
Corps’ PL-99
“Essentiol”’ Lavess bo Bult. 15282 or .
Corpe’ PL-99

RESOURCE ALLOCATION

Most Delta levees require continual maintenance in order to
maintain stability. Most of the Delta levees will require

significant remediation just to assure flood protection. It will

become increasingly expensive to maintain and improve all the
levees in the Delta. Therefore, a plan or process needs to be
developed to encourage effective use of resources. This process
becomes more critical as resources are constrained.

In the Delta, resources are generally expended in three areas:
levee rehabilitation to achieve a target level of flood protection,
levee maintenance to sustain that target level, and reclamation in
the case of island flooding. The resource allocation options that
follow are not exhaustive, but outline several combinations that
vary with the way public funds are committed to levee
rehabxhtauon, mmntenance, and reclamauon.

The term “esserma.l 1slands” fs used often in the option

. descnpnons, and’ refers to a possxble de51gnat10n of each island

as either “essential” or “non essenual” It is assumed that this -

- designation would be made by some joint Delta authority after

careful consideration of a variety of factors, including economic,
environmental, and other resource values, existing levee

: condmons, nsks and constraints. It is recognized that all Delta

islands have resource values that would be lost if flooded

1 permanently Note that in some opuons the term “gssertial”

ing O apphes to all resource allocations, wh11e in other options it only
Revise Exirting Chaunel Confls "apphes to reclamauon after ﬂoodmg
r"m famaibedds - The TAC has developed the followmg alternatives:
. Target Current Population Levels
Target Sustainabie Habitote
mﬁ With Corrective Ackions NoAcrioN
Incregsed Lavel With Corvective Actions
Programmatic Approack Continuation of present system. Levees are improved and
piesbin maintained by local reclamation districts, assisted by State
CombinsbanAppioach” ~ funding as legislated and available. If an island fails,
Seismic Problems reclamation is the decision of the local reclamation district and/
et Laves & ~ orowners. The cost of reclamation may be subject to
B B Pkt wim, TEimbursement by the Federal government.
: Nodion  oideron Conret Positives - Avoid controversial decisions.
- Avoid new capital costs.
Delta Databare
Cloaringhounss and Models
Clearinghouse
Bibliography
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MANAGEMENT FRAMEWORK

. MR:MNM
of Raser R
DcllaPmldlatCouwduau
Successor to BDOC

New Organization

Extension of SB 34 Program
Negotiated Cost Sharing Formmla
Benefit Based Cost Sharing — System

All Islands
Meintain AR Inlands and Roclaim Essensisl
Inlands

Levee Improvement and Maintenance
Exsting Maintenance Level -~ - '

Project Federal Siandards . . .
Non-. Pmpd Laveez to Buh. 192 &2 or

MM‘MIMW

Target Conditions Existing ix the Delia

‘ P_ositives

; o ‘I-“Negativ.es
Bdwumtw;wukwamdw Y

- Reactive approach.

- Expensive in the long term.

- Reliability of levee system is unpredictable.

- Less incentive to maintain Federal levees.

- Uncertainty of reclamation.

- Unreclaimed islands will increase the erosion
on adjacent levees.

Negatives

MAINTAIN AND RECLAIM ALL ESSENTIAL ISLANDS

Each island would be designated as “essential” or “non
essential”. If an island is designated to be “essential”, it will be
improved and maintained at a target level using public funds,
and reclaimed if the levees fail. Levee improvement,
maintenance, and reclamation of “non essential” islands would
entirely be the decision of the landowners.

- No public funds would be expended to
- rehabilitate, maintain, and reclaim the non- -
' ... essential islands. '-
P lienkos Proactive: approach
: - Reduces uncertainty of levee system.
“- Essential islands assured of flood control.

- Levee and habitat improvements are not wasted.

.- Dxrect unpacts to landowners.
- Indirect impacts to third parties.
g Essenual or non-essential decision is
- controversial.
- One target improvement and maintenance level.

IS s - Unreclaimed islands will increase the erosion
Tarpet Susteinabl Hobitot *.on adjacent levees.
Current Level
, SLIDING SCALE
Regulatory Process and Permitting
e ’
' | Legbiah Approah All islands would be placed on a priority list for public funding
. Combination Approach of improvement and maintenance. Available funds would be
Seismic Problems distributed proportional to their public benefit. The ranking of
N avee , islands would be reviewed regularly and re-prioritized to reflect
s Sy Prott current conditions. “Essential” and “non-essential” islands
Land Subsidence would be designated to determine whether an island would be
| Nodchon  iines Conrd reclaimed after flooding using public funds.
Wa...a.-"uu.a Positives - - All islands would be included on the priority
Clsaringhouse .
Bibilograpky list. :
Delta Levees and Channels TAC Page 35
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- Priority list provides an economic check
without making an essential island

MANAGEMENT FRAMEWORK determination.
; ‘ - Priority list reflects the variability in the
e Baclamation Boart : resource values of the islands.
Delia Prosction Commission : - Essential islands assured flood control.
Now Organicosion » - Save cost of reclaiming “non-essential” islands,
= S , | - Appropriate level of flood protection reflecting
Negottod ot Sharing el resource values.

Bensflt Based Cost Sharing — System
Approack

Beneflt Based Cost Sharing — Componens
Approack

Negatives - Public funds used to improve and maintain
“non-essential” islands would be lost if those-
islands are flooded permanently.

- Requires continuing effort to reassess current
3 conditions and redevelop priority list.
| Meintain AR Ilands and Roclaiom Exsessial : - Essential/non-essential decision is controversial.

. R - All islands on priority list may not receive
lﬂmmmmmmms - . improvement and maintenance fundmg ‘
Ve Edoing MaenameaLewl "' 0T ~ Unreclaimed islands will i mcrease the eros1on R
on adjacent levees. : ca

"ff.-,ESSEN'rIAL ISLANDS WITH VARYING LEVELS OF
'PROTECTION (RECOMMENDED)

- Similar to the “essential islands” option, but allowmg for
| 'varying improvement and maintenance levels for 1slands Lo
designated as “essential.” Differing levels of ﬂood protecuon o
" would be designated for different land uses.” “Essential” islands -
would be reclaimed after levee failures, and islands determmed
to be “non-essential” would be improved, maintained, and

Target Conditions Existing in the Delia

Tarpes Corman Populaion Lewls reclaimed at the expense of the landowners.
Tarpet Sustainable Habitate - . .

Recreation Tarect Level : Positives - No public funds would be expended to

= Cumrent Level Witk Corrective Ackons rehabilitate, maintain, and reclaim the non-
Increased Level With Corroctive Actions . 4.
o s . essential islands.

Progreweatic Approach " - Proactive approach.
Legislrive Approach o - Reduces uncertainty of levee system.
Combinion hpprosch - Essential islands assured of flood control.

m% - Level of flood protection commensurate with
Moo Loves Inprovements o ‘resource values.
M Cohia ot Promc ‘

Land Subsid ' Negatives - Essential or non-essential decision is
Noddion  « sience Contr v - controversial.

- - Unreclaimed islands will increase the erosion
Cloaringhouss and Modoie on adjacent levees.
Claaringhouse , ‘
Bibliography
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The Reciamation Board
Department of Paser Resources
Delia Protaction Commizsion

NoAction

Maintain and Reclaim All Esyential Isiands
Sliding Soale

E-audhlu& with Vimunb of

o Negatives

- Existin g
o Pmpd Foderal Standards
N Nm-ﬁvxd&wan&aﬂ. 192-82 or

'ALL ISLANDS

Each island would be assigned one of several target levels of
levee improvement and maintenance. All islands would be
reclaimed if flooded.
Positives - Level of flood protection commensurate with
resource values.
- Reduces uncertainty of levee system.
~ - All islands are included in improvement and
maintenance plan. v
- All islands are reclaimed if flooded.
- Avoid essential/non essential decision.

- High costs of improvement and maintenance.

- High costs of reclamation.

- The target level of improvement and
maintenance should be rev1ewed for islands
that ﬂooded and were reclanned'f

IsLANDs (RECOMMENDED)
Each island would be as31gned one of several target levels of S

levee improvement and mairitenance, but reclamation ofn
essential islands would be the decxs1on of the landowners.

Positives - Level of flood protecnon commensuiate w1th" |

Target Conditions Existing in the Delia resource values
Tares Carent Populaion Lewls - Reduces uncertainty of levee system.
Teret Scisoable Bebics - All islands are included in improvement and
Bearration Jarpet Levels maintenance plan. .
Current Lovl Witk Corrockve Ackioms - Essential islands assured of flood control.
- Save cost of reclaiming “non-essential” islands
ey | ~ -
Lugilatodpproach Negatives - Public funds used to improve and maintain
Combination Approoch “non-essential” islands would be lost if that
Scigmic Problems _ island flooded permanently. '
Modifed Levee Inprovemeres ‘- Requires essential/non-essential determination.
Mt oot Eargunts rotct - High cost of improvement and maintenance.
Land Subsidenc. - Unreclaimed islands will increase the erosion
Aroveviste Subeidence Control on adjacent levees.
Delig Datgbase
Clearinghouss and Models
Clearinghouse
Bibtiography
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LEVEE IMPROVEMENT AND MAINTENANCE

MANAGEMENT FRAMEWQRK STANDARDS
The Reclamation Board : ) . .
Deparment o Woer Resowees . Target maintenance and improvement levels for levees should
Suecezsor o BDOC include improvement standards, minimum levee maintenance
Catt Sharing C. - criteria and an inspection program that would be administered
Extension of SB 34 Progroes by a management authority. Existing levee standards and
Negotiated Cost Sharing Formula N o . . . . .
Bexgt Bezd Cot g — Sy maintenance criteria are included in the appendix of this report.
Mﬁxmm—m )
Bendficiaries The following target levels for levee maintenance and .
Resource Allocation improvement should compliment the levee improvement design
. - NoAction

Mainiain and Reciaim All Emensial nds  €XAMIPleS, TESOUICE allocations, and contingency plans as
z-m.stdm with Varying Levels of appropriate.

EXISTiNG MAINTENANCE LEVEL

ProJect levees would be mamtamed to Federal standards. Non
o pro_lect levees would be mamtamed to vanous standards

. (pnmanly the State’s short texm Hazard Mamtena.nce Plan
,;vstandard) ‘ Wil L

Posmves - Maintaining non-project levees to HMP

S ~ standard gives districts financial incentive to

nnplement maintenance program.

" - Projectlevee aré generally maintained to a h1gh
level because of Federal sta.ndards '

Eristing Channel Config with Corroctive
Revise Existing Channel Corfiguration . . .

. 'Negatives™ - - Incons1stenc1es in degree of levee maintenance
Torges Condirions Existing in the Delia o among non-project districts. :
Before 1850 - . \ .
- B ComcPupialos Lo - Uncertainty of flood protection.

- - Uncertainty of future funding for levee work.
Current Level
Carrant Level With Corvoctive Ackions )
Incremsed Lavel With Corvective Ackions )

Regulatory Process and Permitting ProJECT FEDERAL STANDARDS
Prograwmatic Approack .
bcomthve Approoch S ‘ .
Bxscarive Order Approach Maintain all levees to project Federal standards.

 Selamic Problems ~ Positivess - Consistent standards for all levees.
| Modfid Love bprovemens - High maintenance and improvement standard
| Macinace Cradible Eorihpuaks Prote ' enhances flood protection. .

lmd&% .
Appropriase Subsidence Contrel Negatives - Extremely high improvement costs.

Delta Database - High environmental mitigation costs.
Clearinghouss and Models
Clagringhowse : :
Bibtiograpky
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ProJecT LEVEES TO FEDERAL STANDARDS AND NON-

MANAGEMENT FEAMEWORK ProjeCT LEVEES TO BULLETIN 192-82 R CORPS’ PL-99
: e R s DELTA STANDARDS
Dclla?mg:bcz:-duu : i . .
preepreturad Maintain project levees to Federal standards and maintain
. ~ remaining levees to bulletin 192-82 or Corps’ PL-99 delta
Extenzion of SB 34 Proprom standards.
Nagotiated Cost Sharixg Formmia
Mxmm—sm
h%xmmw—w Positives . - Standards for non-project levees developed by
. Beneficlories , State and Corps may be attainable and feasible.
Noowi ond Racaim Al Evnsa s NEZALIVES - High Costs to attain State or Corps’ non-project
ms?m widhs Varying Levals of ‘ standards. -
sl ' - Possibly high mitigation costs.
Muintnin AQ Isiands and Reclaim Essensial )
) Dolunds s
e wa  PROJECT LEVEES TO FEDERAL STANDARDS “ESSENTIAL”

Project Federal Siondiands ___

1 LEVEES TO BULLEI‘IN 192-82 OR CORPs’ PL-99 STANDARDS
N (RECOMMENDED) _,

dards | Mamtam pro;ect levees 1o Federal standards and only maintain
Al Lowes bupectad - levees designated as “essential” to Bulletin 192-82 or PL 99
standards and remaining levees maintained to HMP.

""’“"” RirsionFend - Noﬂ esscrmal le:x'ééér could also be maintained to higher
Euiriog Chamal Conflg withost Comtios “standards if the levees’ -purpose brings in more beneficiaries.
B o itk Comistoe - FOT example an island ot €conomically feasible for its present -
Reas Sty Cranst Gt use of agnculture ‘could be maintained if its purpose changed to
Cn ‘ include protectmg environmental values.
- Target Cm:ﬂg:umm in the Delia
Taget Carm Popultin Livs Positives: - ngh standard for essential levees.
Target Secstuinable Habitats
. ' ~ - Costs for improvement only directed to levees
Becreation Target Levels
Corrent Level deemed essential. »
Gt Lovl Wil Coroshrs Acion . - Islands could be maintained at high level if
Regulgtory Process and Permitting - multipurpose uses bring in more beneficiaries.
Incentive Approach . .
yovmrioyu sy Negatives: - High cost of improvement.
Comiination Approach ' : - Difficulty in changing island uses to bring in
Seiomic Problems . _ other beneficiaries.
Modiad Levse Improvements - Many non essential islands could become
lw-’-r&rdmuh Protection . . .
Cradibls Ecrthquike Prokection. shallow lakes and increase erosion on adjacent
Land Subsidence , levees. : i
xm%' Contrel T 7 - ;’L tﬂ ,ﬁ(:,g
, ‘ = dan, E’VW M.J nan = Enzendind
Claaringhouse
bliography
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MANAGEMENT FRAMEWORK

chktdamalaacd
par of Water R
. ummmcom
Succzzsor so BDOC
New Organization

mdﬂym

" Negotioted Coet Sharing Formmla

Bensflt Based Coxt Sharing — System
Approack

Bengfit Bassd Cost Sharing — Component
Approack .

Bensficiaries

Besource Allocation

NoAction

Maoiniain and Reclaim All Emential Ioiands

Stiding Scale

Bwential Islands with Varying Laveks of
Pretaction

All Islandy

Muintain AR Infands and Roclaim Bssensial

. Existing Maintenancé Level
) Pm;chcdﬂd Sbl&:rdl ..

Cﬂ;v' PL-” et

,? Positives

-i;c, R

S Negatives:

CoMPLIANCE WITH MAINTENANCE STANDARDS

An inspection program is necessary to ensure compliance with
maintenance standards. The levels of inspection and compliance
programs should compliment the target level of maintenance as
appropriate. The TAC has developed the followmg alternatives,
but no posmon was developed: ‘

EXISTING INSPECTION PROGRAMS

Continue Federal levee inspections by Reclamation Board. No
levee inspection compliance program applies for remaining

- levees (except those receiving State subventions funding or
qualified for Corps PL-99 assistance). Project levees are
inspected semi-annually. Penalty for non-compliance includes

. . imposition of a forced maintenance program. Encroachment R
- - permits are required for i unprovements a.nd modlficatxons to e
- project levees. 2

- Non-project levees not recewmg government -
subventions remain independent of government
oversight.

- Inconsistencies in Ievee mamtenance and
inspection unrelated to beneﬁts prov1ded by

each levee.
e mebusnamunis  ALL LEVEES INSPECTED
Target a::opommb _ ’ : . R
Torpe Semieinable Hebivuw Same as above except all levees, including non-project levees,
Becreaiion Tzt Level are inspected for compliance with applicable maintenance
Cormmilonl P
comimimaceme e | standards,
WM‘W it .0 ' 0] . 0 : A
, Programmatic Approock Positives - Inspections help in detecting problem areas.
Legtaite Approact - The threat of imposing a maintenance area
Combination Approech would be incentive to comply with the
Scigmic Problems , maintenance standard on non-project levees.
Nkt Love mprovement - Encroachment control would insure engineering
M Cocils gt Protction and environmental oversight of levee
improvements and modifications.
:;m oot .
ropriste Subsidence
Delia Datat Negatives - Cost to staff extra inspectors.
inghomme and Modol - Permit program would add another layer of
Bbliogrophy bureaucracy for most non-project levees.
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MANAGEMENT FRAMEWORK FunpinG TiED TO COMPLIANCE

The Reclamasion Board Levee rehabilitation financing would be tied to compliance to

Departmant of Wauer Rcmma

Dalis Protaction Commission applicable maintenance and improvement standards.

New Organizarion ‘

o . Positives - Effﬁ: ifif le.veefmmnt'enance ratings on

Ne, Cost : d i i i
posred Com Sharing Formua rehabilitation financing provides incentive for

Approach : . o
Bt B o g — o comphgnce with maintenance standards.

Negatives: - Cost to staff extra inspectors.

pragryerm - Permit program would add another layer of
Mainiain and Reclaim All Essential Islands N R
Stiding Scale : bureaucracy for most non-project levees.
Ementinl Irlands with Varying Lovek of

Protection '
All Islands
Maintain All Inlands and Reclain M

Inlands -

[ n [I[. . . ) ‘_ PP
Existing Maintenance Level o : o g .o

" Projedt Federal Standards
+ ' Nom-Project Leveas to Bult. 192-82 or -

L 3 Do opds mll"" 97,
Bcuuﬁaﬂyﬂnuml’-nl

- Aaiou
Amu
MMWW

Tma Conditions Existing in lhc Dalsa
Before 1850

Target Current Population Levels

Target Sustainable Heobitom
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L b i

MANAGEMENT FRAMEWQRK

m&mw
of Wazer R
Delta Prouction Commizsion
Succezsor 1o BDOC
New Organization

Extension of SB 34 Program
Negotiated Comt Sharing Formule
Bervefit Based Cost Sharing — System

Approach
mem—m
Approack
Bensficiaries

NoAction

Mdintain and Reclaim All Essential I6iands

SBding Scals

Ewentisl I1lands with Varying Lavels of
Pretsction

All Islands

Muininin All Iolends and M- Ersensisl
Iolands

Levee Improvement and Maintenance -

Standards

Existing Maintenance Level
Project Federal Standards R
Non-Project Levees to Bult. 192-. &or

Corps’ PL-99
“Enﬂlﬁ‘"lﬁo.b“l”-“"

Corpe’ PL-99

Target Conditions Existing in the Delia
Before 1850

Target Current Population Levels

Target Sustainable B abitete

Rmmmw

Current Lavel
Current Level With Corrective Acions
Increased Lavel With Corrective Actions

Regulators P L Permitt

Progravematic Approack
Incentive Approach

Lagisietive Approack
Comvbination A e

S.'.Eil

Noaction

Modifisd Levee Inprovements

100-year Earthquaks Protection
Maximum Cradible Earthquake Prossction.

Land Subsid:

. NoAction

Apprepriase Suluidence Conirel

CoONTINGENCY PLANS

* A major question when considering the long term viability of

the Delta is whether reclamation districts will be able to reclaim
flooded islands. Currently there are several disaster-related
programs which assist districts to reclaim flooded islands.

 However, cost-sharing, uncertainty, unattainable qualification

 standards, unreliability and other factors make it unlikely that
these programs will be enough to keep the Delta in its present
form. Described below are the current alternatives for
reclamation of flooded islands as well as suggestions for
additional programs. It must be noted that it is not reasonable to
think disaster assistance programs can stand alone; they must go
hand in hand with maintenance assistance programs to reduce
the probability of levee failure.

The TAC has developed the following alternatives:

* - CONTINUE EXISTING DISASTER ASSISTANCE

o FEMAANDNDAA
- [Existing disaster assistance program administered by the =
- Federal Emergency Management Agency (FEMA). The
... program provides up to 75% reimbursement for repair of
' ‘damages due toa declared natlonal d1saster TIn order to

be considered for assistance the reclamatmn district must
attain and maintain the levee to minimum standards
known as the Hazard Mitigation Plan standards.
Currently, State declared disasters provide funds through
the National Disaster Assistance Act (NDAA). These
funds pick-up a portion of local (25%) cost share for
FEMA disasters, or provide most of funding for State

: 'declared disasters.
Positives - Provides significant poruon of costof
reclamation.
Negatives - Funds are not provided in a timely

manner and the district must finance
work without any reimbursement of
interest charges.
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MANAGEMENT FRAMEWORK

The Reclamation Board

Dep of Rater R
Delsa Prossction Commizsion
Succezsor to BDOC

New Organiration

Extension of SB 34 Program

Nagotiated Cos Sharing Formula

Benafls Based Cost Sharing — Syetem
Approack .

Bensfit Based Cost Sharing — Component
Approach

Bengficiaries

Resource Allocgtion

No Action

Mainiain and Reclaim All Essential Isiands

Sliding Scale .

Bwential Isilands with Varying Levels of
Protacion

Al Islands

Maintuin All Inlands and Roclaim Essential
Iiands

Existing Mdrum Lewe!

" Project Federol Siandands ;

Nm—Pmpd Lcwu 1 M 192- 82 or
Corps® PL-99 .

: ‘a“Euuhd"hm-bMI”-&or ST

: Corps’ Pb”

Exating Inspection Programs
All Levegs bupscted -
Funding Tled to Compliance

- National disaster declaration sometimes

occurs well after the event thus
hampering real-time decisions.
- Local cost-share could be prohibitive.
- Rigorous and adversarial audit review.
- Uncertainty whether a district qualifies
due to ambiguous HMP criteria.
- HMP standards may be financially
unattainable for some districts.

- Does not cover all costs associated with

flood event.

* PLY9

The Federal government also currently provides
assistance via the Corps of Engineers through Public
Law 99-84. Restoration, by the Corps of Engineers, is

_performed on an 80/20 cost share to districts whose B

levees meet the standards set forth in the. program
guidelines and are approved by the Corps prior to the -

" flood which must be declared a national disaster. This
‘program also details the hydrologic criteria defining the

flood event for which the program will apply.

. - Provides significant portion of cost of

‘Positives
. reclamation.

Delta Levees and Channels TAC

*. ;i servicesin lieu of money.
.. = Not a reimbursement program; Corps
performs construction.
Target Conditions Existing ix the Delia ' ‘ ‘
Before 1850 )
T o b Negatives - Achieving levee standards for pre-
‘ qualification is economically
Curmilel ko prohibitive for most districts.
Increased Lavel Wich Corrective Actions - Criteria defining “flood” constitute a
d Permit rare event.

Incensve Approack - Local cost share could be prohibitive.

Executive Ondar Approack '

Cambingtion Approach
Seumic Proflems ¢ EMERGENCY LEGISLATION

Modified Leves

100-year Earthquake Prokection :

Adtraim Crudil Eorthquols Proscio. In an event causing significant damage for which either
Lad Sppaidenze : no disaster funding is available or cost sharing for

. Appropricis Subeidence Control disaster assistance is prohibitive, the State legislature

DeluDaghase = xmay pass legislation authorizing relief funding. This

Claaringhouse occurred in 1986.

Bisiiography
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Positives ‘- Takes into account local agency’s ability

MANAGEMENT FRAMEWORK to pay.
- - May pay costs not covered by other
B s Ry source : disaster assistance programs.
Delia Prosection Commdszsion
Succesyor to BDOC . . . . N
New Organtoasion | Negatives - Extremely uncertain, especially in light
j ' : of State’s current economic situation.
Netodens ot Sharig Formals - May not be timely. '
Benugftt Based Cost Sharing — Syetem . - y Y-
Mmmm—w
Approach
2 oo BENEFICIARY RESTORATION FUND (RECOMMENDED)
NoActiom o .
Maintain and Reclaim All Essential Idands
© StdingScals Fund set-up to levy fees to beneficiaries of Delta levees for use
Enential lslands with Varying Levels of . e . . . - .
g ckon in reclamation of flooded islands. Would include cost share by

Meinsain AR Liands end Recteim Eeenéad 102l agency based on ability to pay. Annual premiums may be

: : - based on risk. (Local district must mmmamlems_m_cmam
Levee Improvement and Maintenance .
Standards , standards in order to recewe reclamation funds)

Existing Maintenance Level
Project Federal Standards o
Nm—?myetl:wuwﬂull. l92~& or -

_;Posxuves - Very certain source of recIarn uon funds L "1 8 f 3

v Negatives - Annualized cost of future d1sasters would be

g e hard to estimate. JRRE

- Hard to determine beneﬁcmnes and their fau'
share. '

- Potentially high cost. - - f.-( S .

; v . -Mayeliminate some 1sIands whxch after .

‘ E“""""""“C“""”“"‘" ¢ o flooding, would increasé wind-wave erosion
Eieting Chexnel Config with Co 7.+ .problems along levees of adjacent 1slands

Target Conditlons Existing in the Dalia ™
Beform 1850
Zarget Current Population Levals
Terget Sustainebie Hobitate
Recreation Target Levels
Current Level

Current Level Witk Corrective Ackons
Inceeaved Lovel With Corrvctive Actions
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The Reclamation Board .
Department of Water Resources
Delia Promction Comemizsion

‘' Successor so BDOC

New Orgaiization

Extension of SB 34 Program
Negotiated Cont Sharing Formula
MMC«:M-—S,«;—

. Approack
Benefit Based Cost Sharing — Component
Approach

Bengficiaries

Resource Allocation

No Action

Mainiain and Reclaim All Bﬂnldd Tnlands

Sliding Scale

Buensial Islands with Varying Lavels of
Protection

All Izlandy

Maintoin All Inlands cnl Reclaims Essential
Islands

Ia&lmmmmmm:ﬂm

Ed::bql‘abdm Level -

"Project Federal Standards "

Non<Project Levees to Bult. 192-82 or
Corps’ PL-99 . .

AL o Essandial” Livess te Balt 19283 or

. Cu’l Pb”

Targa: Conditions Existing in the Delia

- CuANNEL MAINTENANCE & IMPROVEMENT

A major question when considering the health of the Delta is

whether the existing channel configuration should be maintained
or changed. The TAC has developed the following alternatives:

~ ExiSTING CHANNEL CONFIGURATION WITHOUT

CORRECTIVE A CTIONS

Preserve the existing channel configuration in its present
condition and propose no actions to counteract the forces of
nature (e.g. sedimentation, erosion, etc.) or other multiple use
impacts on the system.

- Public acceptabmty

- Minimal impacts to the environment.
- Nawgauonal corridors maintained, -
-No ‘impacts to water nghts and users

Positives

- Preserves what 1s rema1mng of hxstoncal Delta .

. May not be economlcally Jusuﬁed

Negatives
‘ - Adverse impact on water quality and supply

- Loss of valuable habitat, parhcularly on channel o

- island berms. =
- Loss of channel hydraulic capac1ty :
- Potenual unpacts to nav1gat10n o

EXISTING CHANNEL CONFIGURATION wrm CORRECTIVE

DPelta Levees and Channels TAC

Befors 1350 Lewels
Tared Gomen Popuiaion ACTIONS (RECOMMENDED)
el Preserve the existing channel configuration along with
Increased Lovsd Witk Correcire Aciwns  €hancing certain valuable features. Examples of those features
- would include: (1) the protection and development of channel
lotrmymin i island berms; (2) channel widening or levee setbacks to
Eocate O dpeocch improve channel conveyance, relieve hydraulic impacts, and
Combinaton Approcch enhance environmental values; (3) dredging to relieve hydraulic
Seismic Probiemt impacts, improve channel conveyance, reduce flood stages,
prosimysarin s provide a source of borrow for levee construction and
Marimaum Crdite Eatuats Prowcion.  stabilization, development of shallow water habitat, and use as
m:mgmgu fill for the enhancement of channel island berms; and (4)
Amproprise Sabsidence Conie ~ development of waterside recreational destination spots for use
. Delta Datgbase by the public for water skiing, picnicking, fishing and camping.
Clsaringhouss and Models
Claaringhouse
Bibliography
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No Action

Mainsgin and Reclaim All Exsential Islands

Shding Scals

Ementisl rlands with Varying Lavels of
Protection

All Iskands ’

Mainisin Al Islands and Rociaing Essential
Tolands

Levee ] | Mai .

Existing Maintenance Level )

Project Faderal Standards AT

Non-Project Levees to Bult. 192-&2 or
Corpe’ PL-99 :

Carpe’ PL- 99

z. o,

Alll;wubup«xd N
Funding Tled 10 Compliance

Continue Existing Disaster Assi
Bensficiary Restorution Fund

- Public acceptability.

- Enhancement to valuable/hard to find habitat.

- Rehabilitation of levees.

- Navigational corridors maintained.

- No impacts to water rights and users.

- Potential reduction in flood stage.

~ - Sources of borrow material for levee

construction.

- Enhancement of aquatic resources.

- Improvement to water quality and supply.

- Development and enhancement of channel
island berms.

Positives

~ Short term impacts to the environment.
. - Short term impacts on water quality and supply.
- - High capital cost.

- Difficulty in regulatory and permitting process.

Negatives

| VREVISE EXISTING CHANNEL CONFIGURATION

"Encud"l;n.bl-ﬂ-l’laﬂnr R

Rewse exzstmg chaxmel conﬁgurauon m the Delta under a

. master plan approach. The present, reclauned configuration of

the Delta is not the most efficient model in providing for its

. multiple uses. Revisions to such a large system with the high
e envxronmenta.l values it possesses is a challenging task.
o Consxderauon should be given to reconﬁgurauon of portions of

e ' the Delta whlch w111 result in provxdmg the most ﬂex1b1l1ty for

= _its multiple use. Reconfiguration would include: ‘(1) cutting
. existing channels off; (2) grouping islands and tracts together;

(3) shallow filling of certain waterways for aquatic habitat; (4)

Target Conditions Existing in the Delia L . R
g o 1850 setting back levee to conform to a more efficient hydraulic
argst Current Population Levels . . . .
*Targes Swotainable Hobitae model; (5) construction of permanent barriers or channel locks;
(6) development of off stream storage reservoirs e.g. “Delta
.;"’.,"..,,,....r#‘ Cormiresniow  Wetlands Project ;” (7) revisions to existing land use; and (8)
el W G == dredging to relieve hydraulic impacts, reduce flood stages, and
Resulatory Process and Permiting provide a source of borrow for levee construction and
ooy gt stabilization
Exscutive Order Approack .
Brocathe Orler dppros ‘
: Positives - Enhancement to valuable/hard to find habitat. -
Noacio . - DeveIOpme.nt ofa master plan.
100-war Eovuats Proechin - Rehabilitation of existing levees and
Land Sul " ) construction of engineered levees.
Nodctiom - Sources of borrow material for levee
Aperprict ot construction.
DelaDagbase o - Enhancement of aguatic resources.
QR i irmy - Improvement to water quality and supply.
Page 46 Delta Levees and Channels TAC -
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- Development and enhancement of channel
island berms.
MANAGEMENT FRAMEWORK - Reduction in miles of levee to maintain.
eanizational Structure. - Reduction of flood hazards.
ﬂ:kmw - Provide wetland habitat.

New Organization > Negatives - Potential irreversible impacts to the
- T : - environment.
Negoticted Cost Sharing Formala. - Requirement for major importation of fill.

Eﬁzx :::,..., - High capital Cost.
 Bendinites , ' - Significant regulatory and permitting process

. I required.
- Resource Alocation | - Further changes hxstoncal configuration of the

Mainsain and Reclaim All Essential Iiand' '
Stding Scals : Delta.
Ewmential Inlands with liqu‘ Levels of

Protection
All lslands
Maintoin Al Iniande and Roclaim Essensisl

Iolands

" Levee Improvement gnd Maintenance
. Existing Maintenance Level
Proxahdadsm -
Nw-ﬁvpd Lcwu to Bult.’ 192 82 or
- Corpt PL99 " o
W'hn-bluklﬂ-&ar
) chc PLSY : o
. Exisiing Inspection Progroms .
All Levees Inspacted .
Funding Tled to Compliance

" Contimue Exirting Disarter Asiiniy S
. Icuﬁaa}lnhmi-d e,

Target Conditions Existing in the Delia
Befors 1850

Zarget Current Population Levels

Target Susteinable Hobitols

Current Level
Cusrent Level With Corrective Actions
Increaved Level With Carreckive Actiens

Clearinghouse
Bibllography
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Hasrtat TARGET LEVELS

. The objective of this section is to provide a rationale to establish
Py sy target levels to protect and enhance critical/sensitive terrestrial
Sucer o800 and aquatic habitats. Goals should be established to direct
N Oyt efforts in fish and wildlife habitat development. Establishment
e 34 Progrems of goals reqmres a know}_edge of what the. biological potential of
Py ey e the Pelta is. This potenual.can be det?rmmed t.'rom the form
By s Cott Sarkng habitats took before extensive human intervention occurred
e s (before 1850), tempered by the knowledge of the extensive
R \llocat current dz}y hrmtmg.factors. such as levees, subsidence,
No Action introduction of exotic species, water development, and water
Maintain and Reclaim All Esenticl Iskandy f ‘
SidingScale quality changes, among many factors. The TAC has developed
Emensial Islands with Varying Levels of A e
el the following alternatives:
Mainisin AR Islands end Rociaim Essentisl '
Inlands )
. Sundards , ~ TARGET CONDITIONS EXISTINGINTBE DELTA BEFORE
Project Federal Standards

: Nm—?mpdl:wuco&ll. 192-820r Lot

"“‘:""Pre-gold rush conditions may be determmed from dxanes and
other accounts of early California . > :

" Positives . - This would be the “pure” approach to setting
performance levels for biological resources.
Populations of threatened and- endangered
species may be nnproved -

- The physxcal conﬁguratxon of the Delta has
substantially changed. Rad1ca1 land form
modifications at a high price would be
necessary to achieve this target

- The effects of exotic species are not accounted

: for.

Currené Lavel Witk Corractos Ackions - The effects of changes outside of the Delta are

not accounted for.

100-yeor Earthquake Prosection
Maximum Crodibls e Pros
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TARGET CURRENT HABITAT LEVELS

Qreanizational Structure Prevent a “net long-term loss of riparian, fisheries, or wildlife
The Reclamation Board h b- 17}
D of Waser R abitat
Delta Prosction Commizsion
Succezsor 1o BDOC .
New Orgenistion . Positives - Current inventories of biological resources are
- . o - gl .
B 34 Pogrss ' available. mugauoa of adverse impacts can be
e o e em concurrent with physical levee and channel
R et Cos Sharng —C. . modifications
Approack -
R \llocati - Negatives - Some habitats supporting small populations of
No Action plants and animals are threatened with
Maintain and Reclaim All Essential Idands . . ., .
Stiding Scole extinction. A positive increase over current
Bumential lslands with !hyul‘ Lovel of .
Protection : levels is needed.
. All Islands .
Maintain AR Inlands and Roclais Essensiol :
Idu&
Levee ] M | ‘ _ :
Standards TARGET SUSTAINABLE HABITATS,(RECOM’MENDED)
hvpdmm‘ . L ;. fo .
e ""cf"';’.' o B b2 er An inventory of plant and amrnal habxtats and a documentation”
o c..,.v'i? o hk BB of their “health” would prowde numencal goals s
S m,ﬁm"""" Positives - This approach would take mto account
: t - Funding Tud 1o Compliamce : "declining habitats. Remedial actions would
. prevent plants and animals from becommg 4
“threatened or endangered" S

Negatives - An extensxve survey would be requued to
- document the status of all the plant and ammal
habitats in the Delta.
- Extensxve and expensive habltat creanon and
protection would be required to prevent decline
m habitat quality. e
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MANAGEMENT FRAMEWORK

chdanﬁiallavd

of Waser R,
DclqukaialCm-dual
Successor to BDOC
New Organization

Extension of SB 34 Progrom
Negotiatsd Cost Sharing Formula .
Benefit Based Cont Sharing — System

Approach .
Benefit Based Coat Sharing — Component
Approack
Bengficiaries

Resource Allocation

NoAction

Mainisin and Reclaim All Esential Inlomds

Skding Scale

Emential Islands with Varying Levels of
Protsction

All Islands

Maintain All folands and Rocisim Esentisl
Dolands

Existing Maintenance Lavel

Project Fedaral Siandards .

Nom-Project Levees to Bult. 192-8207 B
Corps’ PL-99 S

“Encnu?‘bnubla&l”-&w
Corpa’ PL-99 '

'RECREATION TARGET LEVELS

The Delta provides the public with a diverse assortment of
recreation opportunities. The total recreational use has been
estimated at 12 million recreation user days per year. Land-use
and recreation planning is typically a county responsibility.
Each of the five counties has adopted a General Plan; however,
there is minimal coordination among the counties, and each

~ county addresses recreation issues differently. There have been

no efforts to coordinate recreation with other Delta uses.

The impacts of recreation on levees has been significant. Levee
erosion caused by boat wakes may be one of the most significant

of those impacts. Recreationists, especially anglers who drive or.

‘walk on unprotected levees, often disturb the soil or remove rip-
- rap and accelerate levee erosion. ~

 In “fixing the Delta,” issues related to recreation must be
- -addressed. The followmg describes some potexmal alternauve
: target levels T et

: tmww_m by mmntalmng

Target Conditions Existing in the Delia
Befors 1850

Targst Current Population Lavels .

Target Susisinable Hobiinte

- law enforcement, fundmg, etc ) that provxde'th

the existing conditions (i.e., facﬂmes, legal £ fram Yvork level of

A tPosmves . Relauvely low pubhc costs
' - Public acceptability.
~ Negatives - Problems, such as trespaSsing; vandalism;

littering; polluting of waters; fires; levee
erosion; loss of fish, wildlife, and riparian
‘vegetation, will remain.

- Limited public access.

3

CuUrreNT LEVEL WrITH CORRECI'IVE ACTIONS
(RECOMMENDED) .

Sustain mmm.lm:l_qf.meamn_qpmmms with redirection
of activities and enforcement of laws to minimize negative
impacts. Designate waterways for each water-based recreation

activity (i.e., speedboating, houseboating, sailing, fishing, jet

skiing, water skiing, swimming, kayaking, canoeing, etc.) and

Delta Levees and Channels TAC
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Extension of SB 34 Program

Negotiated Cont Sharing Formmla

Béinaflt Based Cont Sharing — Symtem
Approack .

Benefit Based Cost Sharing — Component
Approach

Resource Allocation

No Action

Mainsain and Recicim All Exsential Ikands

Sliding Scale

Emantial Irlands with ‘il;u'hnb of
- Pretectien

All Isiands

Maintuin All Islsnds and Recleios BEcssnsiol
Iolands .

. Levee Improvement and Maintenance

Exdsting Maintenance Lave!
. Project Federal Stndands

o Nm-kompauuum&um-nw“

. Corps’ PL-99 o
B "Euwhmbml”-ﬂor .
: pr’?b” ’ .

lands for each land- based recreation activity (i.e., hunting,
camping, picnicking, birdwatching, nature study, etc.) in a way
that is compatible with other Delta-wide benefits,

- Address problems associated with current and
future conditions.

- Enhance harmony/cooperauon among
beneficiaries.

Positives

- Cost.

- Some resistance by recreationists and private
interests.

- May require new legislation, ordinances, and
additional enforcement.

Negatives

INCREASED LEVEL WitH CORRECTIVE ACI'IONS
(RECOMMENDED)

: "W in a mannér compatible with -

-other priorities, such as nnprovement and maintenance of Ievees

and the envn'onment.

m‘%.e'mm - Positives - Public accepfabmty; | . ‘
i - Addresses problems associated with levee
; j ”,;,_,;";"‘; _‘_, rnamnenance and environment.
Eciing Chamel Confg withont Coreiin: "Negauves - ngh capxtal’ cost. LR '
Actions .
Beisting Chaxnal Canfig vith Corrockve . . . -Doesnot address all. the problems assoc1ated
Revise Exising Chaonl Conflgurarion * with current conditions. , o
’ , - Potential for increasing conflicting uses.
Target Conditions Existing in the Delia - ’ : i
Before 1350,
- Target Current Populotion Levels
Farget Swstainable Habitats
Delta Levees and Channels TAC
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The Raclamation Board
Department of Water Resources
Delsa Protsection Comwrdzsion
Successor to BDOC

New Organization

Extension of SB 34 Program
Negotiated Cost Sharing Formula
Benefit Based Coxt Sharing — System

Approach
MMC@IM—-&W

Approach

Bengficiariss

Resource Allocation

NoAction
Maintain and Reclaim All Essexticl Islands
Scals :

Siding R
Emensial lands with Varping Lavels of
Protection

All Islands
Maintsin All Isiands and Roclaim Essantial
lalands :

Existing Maintenamcs Level
L Project Federal Siandards -
o Nm-hvxdl:nula&lx.lﬂ-&or R
= Corps' PL-99 :
B quul”&w .
" Cerpe’PL¥9 . .. .

Target Conditions Existing ix the Delia
Before 1850

Target Current Population Levels

Target Susteineble Habitatw

REecuLATORY PROCESS AND PERMITTING

Today, virtually all elements of levee and channel improvements
and maintenance are impacted by one or more State and/or
Federal laws. Compliance with these laws is the project
proponents’ responsibility. To assure conformity, the project
proponents are required to secure permits, consents, agreements,
etc. from various regulatory agencies. Satisfying the regulatory
agencies’ requirements is a very time consuming, expensive,

| and, at times, impossible task.

Delays in getting the necessary permits could result in
postponement of critical remedial actions and, thereby, could
increase the potential for emergencies. Therefore, the project
proponents must be fully familiar with the regulatory process
and plan for the work well in advance.

For the successful xmplementatlon of the proposed levee and-

" chafinel i -improvements and maintenance, streamlining of the -
- .regulatory process is essential. The TAC has: developed the
N followmg altematwes

P ROGRAMMATIC APPROACH

sed foreseeable activities needed to:. R

- 1mprove all Delta Ievees and channels,
- maintain all Delta levees and channels,
- floodfight, : :

- restore levees, and e
- reclaim islands.

The Federal lead agency should secure all permits, :
authorizations, agreements, and consents required by Federal
laws, rules, and regulations during the planning phase. The
State lead agency should secure all permits, authorizations,
agreements, and consents required by State laws and local

et Loves Inprovements ordinances during the planning phase.

Jm-,-w &fmudm' - .
Land Subsid ‘ Positives - CEQAI.N.E?A process is well !mown.

NoActiom - Clear division of responsibilities.

Appropriats Sulsidence Control

- Promotes cooperation between State Agencies,

Delld DTS e e i Federal Agencies, and RD’s.

ol - Assure consistency in decision making.
Page 52 Delta Levees and Channels TAC
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- Allow timely implementation of plan.
‘ - - Reduce implementation cost.
MANAGEMENT FRAMEWORK - Reduce regulators’ workload.

- Eliminate fragmented, sometimes duphcate
P Beoources efforts.
Delta Prosction Commission .
- Succezsor to BDOC ’
New Orpantation Negatives. - Laws may change prior to or durmg
implementation.
Negoitad Co Shaing Fomi New scientific information could ire permit
Negolaad Cou Sharing Formale - & ould require permi
gtk revisions. _
Approack - No reasonable time limits.
Bensficiaries . .
Resource Allocgtion
Nommdkcddnw Essantial Islands
Mabuain
Stiding Scale INCENTIVE APPROACH
Ementisl Islends with Varying Laveks of .
| AlLins _ : '
Meintain AR s end Rocteim Eweniel - InClude specific elements in the project that will encourage
. regulators to furnish timely approval of all activities. These
Levee Improvement and Maintenance
Standards L elements could be identified through negouatlons between the
L ,,,,“';”"a iy s...a'ﬁ‘ o lead agency and each regulatory agency '
. Nm-?wpaunutobuh.mz-szor T !
. . Corps’ PL-99 .
“ “";_.‘:;",’,j;’,"'"“f"”""" " Positives - CouId foster cohesweness between regulators
. WL .and project proponents, .

- Regulators would become stakeholders.

Negatives - Increased costs. - : o
- Short—term solution (Once the element is fully
-+ imiplemented, the inicentive no longer exists). = . -

" LEGISLATIVE APPROACH

Draft and support passage of legislation to set specific
reasonable time limits within which any State or Federal
organization approving or disapproving a project must act. For
instance, currently there is no time limit for the preparation a
biological opinion under the State Endangered Species Act
which has resulted in some projects being delayed for years.
The consequence of not acting within the set time frame would
, be approval by default. The Permit Streamlining Act requires
Seimic Problems ' timely permit issuance by State agencies.

N s b proncin,  POSILIVES - Regulators would more likely set priorities.
' - Projects will be implemented.

Claaringhouse
Bibliograpky
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The Reclamation Board
Departmant of Watsr Resources
Delta Protsction Commission

Succezsor to BDOC
Nm’Orgm

Extenzion of SB 34 Program
Negotiated Cost Sharing Formula
Beneflt Baved Cont Sharing — System

Approach

Beneflt Basad Cost Sharing — Component
Approach

Beneficiaries

Besource Allocation

NoAction

Mainiain and Raclaim All Essential Islands

Sliding Scale

Bwential Islands with Varying Lovels of
Proischion

All Islandy

. 'MMMIMMWM

Iolands '

Maintenance Level
2" Project Federal Standards - -
v, . Now-Project Levees to Buls. 192-& or
Corps' PL-99

SR c.q-'rbn

W n e law, VYT e

Target Conditions Existing tn chla
Befors 1850

Target Current Population Levels

Target Smtainable Habitote

-~ Negatives
'w'umuﬂxmau : L

COMBINATION APPROACH (RECOMMENDED) - -

. Actions ’ .

- Increase pressure on regulators.

- Potential for an increased number of
unreasonable decisions.

- Would require changing existing laws.

Negatives

EXECUTIVE ORDER APPROACH |

Assign the responsibility of streamlining the permitting to the
regulatory agencies. Direct each regulatory agency’s director to
report on the progress to the Governor’s Office.

- Provide opportumty to regulators to use then'
creativity.
- Elevate decision making to appropriate level
- Establish a framework for greater :
accountability.

Positives

.- Increase pressure on regulators. . .

Combination of all éﬁdvé.
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C—070655



" AllLevees buspectad )
- Funding Tlad to Compliance

B.omlb!u&mﬁ Varying Levels of

Al-ll:km':
Hnmul“dw-w
Inlands

- Levee Improvement and Maintenance

Project Federal Siandands -

"" Nom-Project Levees to Bult 19282 0r

. Corps’ PL-99
N “Rm-ad"hm-hlu&ln-uw e
[t Corm’PL®9 ... E

Existing Inrptalm Programs

... NoAcrION

Seismic PROBLEMS

The management agency should establish target levels of
seismic stability for levees in the Delta. These target levels
should include slope stability factors of safety and earthquake-.
induced deformations and should be done on an island by island
basis using specific levels of earthquake loading, The criteria
should include considerations of strength loss (e.g. liquefaction)
and piping failures. A program for implementing these
standards should be part of the management plan.

For many levees, meeting target levels of seismic stability will
- require substantial efforts and resources for remediating the

emstmg levee system Emmﬁmsmmmmmm

‘ Altemanve target levels of levee selsm1c stablhty that the TAC R i
. ‘,developed include: ' P S e

 Delta levees would not be explicitly designed/remediated o~~~

_ Delta Levees and Channels TAC

;"’;’:f"“m meet any particular seismic loading.” Studies.of potential
i earthquake risk would be performed to help develop R

S Coniians Bxinbog b te Dol ‘contingency plans in the event of earthquake-mduced faﬂures

Target Gm:z’ta Population Levels

Terget Susiainable Hubitate Positives - Risk analyses would provide valuable
information for developing contingency plans

Current Level

Curreat Level Witk Corroctive Ackons and budgets .
- Risk analyses may provide information as to
which portions of the Delta are worthy of
preserving indefinitely.

- Having flexible standards for the design or
remediation of levees for seismic loadmg will
conserve limited funds.

Negatives - This alternative does nothing to improve the
No Action seismic stability of Delta levees. Leveeson
| Approprists Sulwidoncs Comart the western edge of the Delta are at significant
DebaDagbaee =~ risk for future earthquake-induced distress and/
it or failure. Widespread failure of levees would
Page 55
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have devastating results on Delta water quality
| and other beneficiaries. Widespread levee
MANAGEMENT FRAMEWORK failure would be difficult to repair quickly and
Oreanizational Structure ‘ could result in some islands being permanently
Deperemet o Wt R inundated. ‘
Delta Prosection Commdssion ' '

Successor to BDOC
New Organization

Mobp1FiED LEVEE IMPROVEMENTS (RECOMMENDED)
Negorctas Cont Sharing Formai
Bencft Based Cont Sharing —System Studies of potential earthquake risk would be performed to help
Bt Do Cou Scring —Componni develop contingency plans in the event of earthquake-induced
failures. Critical levees on the western side of the Delta closer
Resource Allocarion : - to potential earthquake faults (e.g. Sherman Island levees) would
N i eclaiml Emeis ienis TECEIVE levee improvements similar to those proposed for flood

B tlunds with Verying Lok oy CONditions (e.g. increased freeboard, flatter slopes, berms, filters,

Al _etc.) to provide limited protection for low levels of earthquake

Maintein All l“lﬂl‘dchw .
Ilands shakmg

Standards ‘ e Posmves - Risk analyses would prov1de valuable
o p,,,.:;.“:.’::s.,&‘ o .. ..i... . information for developmg contmgency plans
- Nm—?mxdl.nnuwbuh.l%-&or Co ARV N

Corps’ PL99 L e and budgets B

'E'"c.f'rw b it o S RlSk analyses may provide inforfation as to
vith ] : TR : which portions of the Delta are worthy of -

- preserving indefinitely.

- Limited levee improvements such as mcreased
freeboard, flatter slopes, berms, ﬁlters, etc
would provide 1i

.. provide snlmam;almm_an.d.ﬂmd_mmgn
e o Dl Negatives - This alternative i 1s assoclated w1th significant
e 1850 s g_Qs_ts and allecan_on of resources. .
Turge Sumieinsblc Hebitete 7 o - This alternative would not prevent failures
following moderate to high levels of seismic
Carras Lavel Wik Crrcks Arkons . loading. -

100-YEAR EARTHQUAKE PROTECTION

Studies of potential earthquake risk would be performed to help
develop contingency plans in the event of earthquake-induced
failures. Critical levees in the Delta would be investigated and
improved to adequately perform for earthquake events with an

'u.m.,. . _ average recurrence interval of 100 years. Design criteria would
Apprprics Selidenca Contrt include the effects of earthquake-induced strength losses (e.g.
belwDagbare ... -~ liquefaction), post-earthquake factors of safety might be set
Page 56 ‘ Delta Levees and Channels TAC
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The Reclamation Board

Dep of Water R
Delsa Prosction Comenission
Successor to BDOC'

New Organization

Extension of SB 34 Progras. .
Negotiated Cost Sharing Formula
Bensfls Based Cost Sharing — Syetem

Approack
Bensfit Based Cost Sharing — Component
Approach

Rmmdﬂmim

equal to 1.2, and earthquake-induced deformations may need to
be limited to 3 feet. Substantial remediation in the form of
vibroreplacement (stone columns), compaction grouting, the -
addition of significant mineral soil in the form of berms, and the
installation of processed filter zones would be needed in many
levee reaches. Because most of the potential fault sources in the
Delta lie to the west of the Delta, levees in the western portion
of the Delta would require more treatment than those in the
eastern'portion. However current seismic/tectonic studies
indicate potential seismic risk from blind thrust faults
underlying the Sacramento Valley area.

'Delta Levees and Channels TAC
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llocatic Positives - Risk analyses would provide valuable
Notoias v Ruclatm Al Eental Iionds information for developing contmgency plans
Emensiel Lilands with Varying Livels of and budgets.
A s e o Ractaioe Ereemtnd - Risk analyses may provide information as to
Helands which portions of the Delta are worthy of
Levee bnprovement and Maintenance preserving indefinitely, =
" Exrting Maintencnce Level ) - - Major remediation along levee reaches would
Novbroee Lowento bae 192830 . prov1de mmpwm
Corps’ PL-99 - - P
“Enuad”l:nnblu&l”-&or e .
Rl ) s Prowdmg protectmn for a IOO-year earthquake .
e L Snlenance W ~would give balanced levels of protection as
e once - Il)gé-ta levefclts acxl‘e commonly designed to prov1de
- year flood protection.
Conuive Edting Disaster Assimonce "< Major remediation along levee reaches would : S
erndw : L e
L alsomovxdessmfamamau_m_ﬂm L
" Evining el Conig wthont Comnetive o PR DIQ.E‘&IIQR Bt e
) wamc--ﬁ"-uam B '
Bt Eding ol Co Contraion. Negauves TI'us a.ltemauve is assoc1ated with s_u_bs_tgnngl
. o - costs and allocation of resources. Seismic
Targt Concoms Bintin i he Dalia stabilization of embankments (essentiallya .
Targe Curnnt Popuiation Levels seismic retrofitting) is enormously costly and
Target Sustoinable Habitete . . . .
involves extensive field explorations and
Curren: Lovel _ ~design effort. Such an effort is usually applied
‘ s Eovof WAt Commot e only to very critical facilities such as nuclear
power plants and major dams where major loss
of life might result. This effort mnay be
uneconomical if applied to Delta levees for
100-year earthquake loading, and the resources
used to simply identify which areas require
seismic remediation would probably be better
spent in improving the levees by simply adding
berms.
ArproprsteSabeidence Contrnd - This alternative would not prevent failures
Delia Dazabase following earthquakes with loadings higher
oo ond Model than those with 100-year recurrence intervals.
Bistiography
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MANAGEMENT FRAMEWORK

The Reclamation Boaxd

Department of Waser Resources

Dalia Protsction Comnission

Successor to BDOC ’
- .New Organization

Extension of SB 34 Progrom.
Negotiated Cost Sharing Fornmla
Benafis Based Cont Sharing — System

Benefit Based Cont Sharing — Component

" Maintain ARl Inlends and Roclain Ersensisl
Inlands

Levee Improvement and Mairsenance

Exiiting Maiuml:wl

.. Project Federal Standards. '
Non-Project Levees to Bult 192- 82 or
. C'orpl PL-99

'CNFPL”',,'

All Levees bnspected
i'udbul!ndwc‘ompllau

C m”,,,,t—-"’:’-'f :
: &uﬁacuhbmi’ud e U

rmawmmhmp‘m

“Esrential” zm--uz.m-::u

Exining Inspection Programs | P‘osltlves‘

. mzwgammc«mm

MaxmvuM CREDIBLE EARTHQUAKE PROTECTION

Studies of potential earthquake risk would be performed to help
develop contingency plans in the event of earthquake-induced

failures. Critical levees in the Delta would be investigated and

improved to adequately perform for the maximum earthquake

loading considered possible for the Delta for the current set of

tectonic conditions. Design criteria would include the effects of
earthquake-induced strength losses (e.g. liquefaction), post-
earthquake factors of safety might be set equal to 1.2, and ¢
earthquake-induced deformations may need to be limited to 3

feet. Substantial remediation in the form of vibroreplacement
(stone columns), compaction grouting, the addition of

significant mineral soil in the form of berms, and the installation

of processed filter zones would be needed in many levee

reaches. Because one of the potential earthquake sources is a

. - buried blind thrust fault beneath the center of the Deltd, selsmxc

- remed1auon would be required for critical Delta levees .+ ..
throughout the Delta rather than being lxmxted to cnucal levees S
i along the western edge : C L e T

- Risk’ analyses would prov1de valuable S
information for developing contingency plans
and budgets.

© . :Risk analyses may provide information as to "

- which pomons of the Delta are worthy of .
-preserving mdeﬁmtely ‘

- Major remediation along levee reaches

provide emhqmmmmﬁam
mMﬂmQIﬂds_Qfsanbguake_sbalqng

- Providing protection for a 100-year earthquake ‘
would give balanced levels of protection as
Delta levees are commonly designed to provide
100-year flood protection.

- Major remediation along levee reaches would
also provide substantial static and flood -
protection.

- This alternative is associated with significant
costs and allocation of resources. Seismic
stabilization of embankments (essentially a
seismic retrofitting) is enormously costly and
involves extensive field explorations and

- design effort. Such an effort is usually applied
only to very critical facilities such as nuclear

- power plants and major dams where major loss

Negatives
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of life might result. This effort would be
uneconomical if applied to Delta levees for

MANAGEMENT FRAMEWORK maximum credible earthquake loading. The
, : , resources used to simply identify which areas
B R et ‘ require seismic remediation would probably be
‘Delia Proswcton Commission better spent in improving the levees by simply
New Organigation. adding berms. -
gloncepyy - Providing protection for a maximum credible
Negoricted Coet Sharing Formla earthquake would result in inequitable risk

BnaﬂMCodm-Sm

Approach levels because designs would be developed for
Bexefit Based Cost Sharing — Component
Approach ; ~ an extremely rare earthquake, but more
: ' common flood events might not be designed
Resource Allocation
No Action ' for. ‘
Mkl Recloim ALl Ementil [l - If implemented, seismic remediation for a
e otk Verying Lavelof maximum credible earthquake would
:l”-ihbﬂl&-bdlda—w . - _substantially reduce the risk of earthquake-
lands induced levee failures. However, this major
oo | ,. | remediation ou}d not eliminate the risk. |
Project Federol Standards Lo . o
Nm-ﬁupdlmu!o&lb. I92-820r S e e
. Corps’ PL-99" T
- “Eszential” I‘n- » M ma or’

Target Conditions Existing i the Della -
Before 1350

Target Current Population Levels

Target Sustninable Hobitats

Current Level
Current Lavel With Corrective Ackions
Incremved Lavel With Corrective Actiens
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MANAGEMENT FRAMEWORK

The Reclamation Board
Depar o Water R
Delsa Protction Conndssion
Swuccazsor 1o BDOC

New Organization

Extension of SB 34 Program
Negotiated Cost Sharing Formula
Benafit Based Cost Sharing — System

Approack

Benefis Based Cosxt Sharing — Component
Approach

Beneficiaries

Resource Allocation
NoAction
Mainiain and Reclaim All Exsential Isionds
Skiding Scals
Ewmentia] Islands with Varying Laveks of
- Protection
All Islands
MMMIMMMUM
Iolande

. Exdsting Maintenance Level
Project Federal Standarde .
Nm -Project Levees 1o Bult. 192-82 or

: -* Corps’ PL-99
e “Emwun-umuzau .

' : ' : Cap’b” . e
. . '-’.:—w' "' e :l T -
" All Levees Inspectsd -
Funding Tisd 10 Compliance

" . Continue Existing Disaster Assixance
" ' Beneficiary Resteration Fund

mwc«mwmwz“
Actions

. ""To adress subs1dence problems, the TAC has developed the S
followmg altemauves )

x.u,anuw;mc.m
Actions
Revize Exisi M,. -

Target Conditions Existing in the Delsa
Before 1850
Zarget Curvent Population Lewels
. Terget Susteinabls Hebitate

LLAND SUBSIDENCE

Subsidence is a significant factor in many of the central and
western Delta levee failures, since it has caused many of the
islands’ interiors to lie substantially below sea level.
Subsidence is due primarily to the loss of organic soil such as
peat, a soil that contains more than 50 percent organic.matter.

Exposing peat to oxygen causes acrobic decomposition, a
process whereby microbial organisms.convert organic carbon
solids to carbon dioxide and other gases. Activities which raise
the soil temperature and reduce soil moisture greatly accelerate
this process. This reaction occurs within the first few feet of soil
and is referred to as shallow subsidence. Recent studies indicate
as much as 50 pounds of carbon per acre are being lost to the
atmosphere each day. This carbon loss has a measured effect of
lowenng the land surface approximately 0 05 mm per day

" ~Subsxdence research mdwates that shallow floodmg and/or S e
‘placing dredged fill, will greatly reduce the rate of- sub51dence |

Shallow flooding can consist of ﬂoodmg an entire island or

g "creatmg a‘diked sha]low flooded wetland along the landside of

the levee. Placing dredged fill will have the same resultas
shallow flooding since the fill effecnvely dnves the peat layer _

" into the groundwater table

| NoAcrmN

Positives. .- Does not inhibit or regulate current land
use practices.

Negatives -~ - Many Delta islands will continue to be
' plagued by subsidence generated
- problems and will result in future levee
failures and burdensome maintenance
costs.

'Del‘ta Levees and Channels TAC
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APPROPRIATE SUBSIDENCE CONTROL (RECOMMENDED)

Oreanizational Structure Unhzmg one or both methods to control subsidence,
Deparmment of Bser R where appropriate, would-reduce the long term levee

“Successor to BDOC maintenance and improvement costs.
New Organization ,

B LOPE o ’ Positives = Controls subsidence. | '
Negotiotad Cost Sharing Formila ' - Creates valuable wetland habitat along

Benefts Basad Cost Sharing — System
B o Sarbg the Pacific Flyway.

Approack ‘ : - Provides for the beneficial re-use of .

R \llocati dtedged material.
zmnlhdahﬂ Essential Inlands :
Stiding Scale . < Negatives - Limits land use and income potential.
EBmential Irlands with Varying Levels of .
Preuction - Dredge fill may not be suitable for some
Al Lilands o . .
Maintain All Ilands and Roclains Esvential ‘ agricultural uses.

e . - Avaﬂabﬂlty of dredged fill is lxmlted and
Standards L : S expenswe

' EdnbuMabuml:wl
Project Federal Standards ’ -
 Non-Project Leveex o Bult 19282 0¢ * /"0 0 1L
Corps’ PL-99
"Enuad"l‘nabmlﬂ-&u‘ .
" Corpe' PL99 .

Wil
Exsting Inspeciioi Programs
"All Levees Intpected
Funding Tled 10 Campﬂmu

Continue Existing Mtrudlanu
Banaficiary Rastorstion Fund

. Edr w"w,,w‘m : ,Comd’" " B
. W..nr,,-. T T .

Target Conditions Existing in the Delia
Before 1350
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-

DELTA DATABASE -

MANAGEMENT FRAMEWQRK

Oreanizational Structure The selected management organization should serve as a
Doyt of Ror Risouress clearing house/repository of all available hydrologic,
Sucoeome 8OO geotechnical, seismo-tectonic, survey, environmental, and
NewOmombatn cultural resources information pertaining to the Delta. The
ECOCPL o organization should maintain a data base/library that would be
Negociated Cont Sharing Formula available to individuals and organizations performing work in

Beneflt Based Cot Sharing — Syetem

Approach
Benefis Based Coxt Sharing — Component

the Delta. Alternatives that the TAC developed include:
Approack .

Resource Allocation :
Nodoion ot zmonietionss ' CLEARINGHOUSE AND MODELS (RECOMMENDED)
mk-& with Varying Levels of ' ) . . . ..
Al The organization will create and maintain a library containing

| Mainisin AB Jslexds axd Roclaims Beeniel  5]] ayailable reports, maps, appropriate models, data, and

Islands . .
photographs relating to Delta issues. As a condition of receiving

Standards ~+_ public funding, individual Delta interests will be required to
' Peudfmaseaws - - - provide copies of geotechnical, environmental, hydrologic, R
R """é;”;f",’,f;',"“’“"’ SLANN seismic/tectonic, and topographic information developed bothin « =+, ©
i %c'-“.:-‘"r'zf;',"”'”" - the past and in the future. The information will be available for - o
" Conpliance with Maintenance Standards . PUblic use. In addition, the library will arrange forthe . ... . e
T Blmwiepeotbopas - compilation of data and the development of maps and models
 Funding Thad o Complionct showing conditions in the Delta (e.g. geologic, hydrologic,
- cultural resources maps)

. Continue Existing Disastir A

T ’Jc&uﬁa‘.qm.-x-.yu

-Posiﬁvcs L. Prov1des an mvaluablc resource for island -
~ owners, engineers, and pubhc agencies wor
with both specific and general Delta issues.

- Compilation of data and the development. of

maps and models provides information in

Revise Exist) amul"‘. "_

Target Conditions Existing in the Delia

T o Populaon Loels | | usable form for both the general pubhc and
Terget Surtsinable Habitote S - technical specxahsts
Corent Lol Wi Corrvctive Ackons Negatives - Library facility requires annual expendlture of .
I d Level Witk C Acki

‘ o resources for space and staff.

Regulatory Process and Permitting :
Programenciic Approach - Development and updating of information
u.mmk,,m' : models and maps represent substantial
_ c-w.m ‘ additional costs.

Sciumic Problems _ : - Requires constant updating of databases asnew.
N evee . information becomes available.
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MANAGEMENT FRAMEWORK

The Reclamation Boand

Department of Water Resourcas
Delta Promction Commission

" Successor to BDOC

New Orgambation

Extension of SB 34 Program
NcpdydeShathm
Bensfit Based Cost Sharing — System

 Approack
Beneflt Based Cost Sharing — Component

Approach
Beneficiaries

Rﬁemdl!m&‘m

No Action

mumwwzm

Sliding Scals

Emential Irlands with Varying Lavals of
Protection .

-All Iskande

AMainiain All Jilands and Reclaim Essential
Iolands .

&inh‘ Maintenance Level
Project Federal Standaris

Nm-?wpdl:wnlomlﬂﬂw . o e

" Corps’ PL99

’Wumamzm.r
‘?Cap’Pb” .

wu&a&p«m 0
Funding Tlad to Compliance

" Continue Existing Disaster Assixancs

Beneficiary Ressorabion Fund

CLEARINGHOUSE

The organization will create and maintain a library containing
all available reports, maps, appropriate existing models (does
not include-the development of new models), data, geotechnical,
environmental, hydrologic, seismic/tectonic, topographic
information, and photographs relating to Delta i issues. The
information will be available for public use.

- Provides an invaluable resource for island
owners, engineers, and public agencies working
with both specific and general Delta issues.

Positives

- Library facility requires annual expenditure of
resources for space and staff.

Negatives

< Requires constant updating of databases as new

information becomes available.

‘ spec1ahsts

- Some information may not be in a usable fom ) -
" for either the general pubhc or techmcal i e

BIBLIOGRAPHY

The égéncy will create and maintain a bibliography of all |~

available reports, maps, data, and photographs relating to Delta :

Actions issues. The b1bhography will include’ mformauon as to the
Bt Shawd Confg i Comet® Jocation of the avaﬂable mformauon o
e s Biting i the Dels Positives - Provides a hm1ted resource for island owners,
e Populaion Lavels engineers, and public agencies working with
Tarpet Surtainable Habicete both specific and general Delta issues. -~
‘Current Lavel Witk Corecive Ackiors . Negatives - Creation and updating bibliography requires
: minor annual expenditure of resources for staff.

- Some information identified in bibliography
may not be available for potential users.

- Some information may not be in a usable form
for either the general public or technical
specialists.
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CONCLUDING STATEMENT &
FuTurRE RECOMMENDATIONS

The assignment for the Delta Levees and Channels Technical
Advisory Committee has been particularly difficult. Levees and
channels provide protection or means for developing beneficial

 features. However, unlike issues such as water transfer, water

quality, wildlife, and aquatic habitat,

i i . Accordingly, the
identification of the appropriate levee and channel system to be
maintained and the improvements required need to follow the
identification of what benefits the levees and channels are
intended to protect and/or provide.

" Once the needs and béneﬁts in different locations in the Delta

are identified, then maintenance of the levee and channel system

is critical to protecting these needs Not enough attenuon is

' bemg paxd to tlus reahty

1850 conditions in the Delta which largely consisted of

-marshlands lying. about mean sea level: However, following- - |
rreclamation and over 100 years of subsidence, Delta lands now
consist of levee-enclosed, cultivated land considerably below

sea level. If flood protection was to be now abandoned in these

areas and nature was allowed to take its course, the levees would
fail and the interior islands would be flooded. However, flooded
- “areas-would not be shallow wetlands, but would be bodiesof -
L 'water” appronmately 15 1020 feet deep Such conditions would -
- 'be Véry different than the’ pre-1850 conditions often discussed. -
- Ifitis proposed that portions of the Delta be returnedtoa
- -shallow wetland environment, then island interiors could be

diked and flooded in a controlled fashion. However; -
continuation of such shallow wetland environments would
require significant management and maintenance of the system
and the need to maintain the island levee system as a whole.

There is considerable debate over whether the existing Delta
levee, island, and channel system can or will be maintained over
the long term in its entirety. Because resources are limited, it is
necessary that resources be prioritized and that the islands,
levees, and channels be assigned different levels of acceptable
risk and receive appropriate amounts of resources based on this
risk assignment. This is already being done in a limited way in
the SB-34 program by providing the eight western islands larger
amounts of funds for levee maintenance than the other Delta

‘islands. However, this approach needs to be carried out further

and may need to include decisions as to what portions of the

‘Delta should be abandoned or not receive public funds for -

reclamation after future levee failure. These decisions should be
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part of 5 comprehensive regional plan for the Delta that includes
all stake-holders in its development and implementation.

Although many Delta levee and channel issues exist, experience
has shown that with sufficient funding many of these obstacles
may be overcome. Therefore, a high priority of future efforts
should be to establish a reliable long-term funding mechanism
for implementing levee and channel improvements.

Subsidence is a significant factor in many of the central and
western Delta levee failures, since it has caused many of the
islands’ interiors to lie substantially below sea level. Efforts to
control subsidence can benefit valuable wetland habitat and need
to be a significant part of any Delta flood control plan. The
costs to improve levees to acceptable levels of flood protection
is prohibitive for most Reclamation Districts and requires State
assistance. If land management practices are not changed, many
Delta levees will continue to be plagued by subsidence related

- problems and will result in future levee failures and burdensome
costs to maintain. :

Potential failure of levees, both simple and catastrophic, from
: future seismic events pose a major concern. The cost to improve
“oieie levees to preclude such major failures is prohibitive for the
", Reclamation Districts and the State — substantial assistance
- from all Federal, State and local Agencies involved would be
- necessary.. Implementation of geotechnical engineering practice
+ in levee repair and restoration will help to reduce potential
losses from seismic events. : :
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